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AT a Meeting of a refpeElable mimbcr of Citizens^ at the Senate^ 

Chamber yin the City of New^York^for thepurpofe of inflituting 

• « Society for the promotion of Agriculture and ManttfaSures,' 

The Honorable Ezra L'Hommediei), Efquire, in the Ch^ir. 

Resolved, T^t Mr. Qhanpeltor Livingfton, Mn $imeo^ 
De Witt, an^ Mr. Samuel L. Mitchell, be a copmiuee to 
prepare and report Rules and Regulations for the governp^ent, 
of the l^ciety. 

AT a Meeting of the Society in the SenatC'^Chamber, on Satur^ 
day the 26th day of February, lygi* 

The Honorable John Sloss Hobart, JEfquire, in the Chair. 

The RjUles and i^egylation^ reported by the cpmmittee 
having been read and confidered^y paragraphs, were aaien4ed 
and agreed to, and are in ^he words following, viz. 

RULES and REGULATIONS of the Society for the ai^ 
' x^fl«(r€t»^»/o/"AG^RicuLTURE, Man u FACT u RES ^»(/Arts^ 

I. nPHE Officers of the Society ^^11 copM of a Prefid^nt, 
Vice-Prefident, two Secretaries, and a Treafiirer. 

IL The Society fhall meet annually, at the place where the 
JLegi^atyre meets, op jl}e Tye/d^y next after the convening pf 
both Houfes ; and continue by ac^ourpip^nts during tbcje^^ 
^jhej^g^4twe^ ^ . 
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iv Rules and Regulaiioni of the Society. 

HI. The dated officers fhall be elefted on die fifft day of" 
each annual meeting of the fociety. 

IV. No perfon fhall be admitted as a member^ unlefs he 
ihall have been nominated at lead feven days previous to bis 
ele£lion, and be elefiled by a majority of the members convened. 

V. Every member on his admiffion, fhall pay to the trea- 
furer two dollars ; and likewife one half of a dollar per annum, 
during his continuance as a member, to fupport the funds of 
the fociety. 

VI. The objefts of inveftigation for the fociety fliall be 
\4griculturei Manu/aBures and Arts, with fiich fubje3s of 
enquiry, as may tend to explain, or elucidate their principles. 

VII. The fociety (hall parcel the date into didrifts, and, 
eleft at the annual eleflion of officers, a fecretary for each 
didri6l, to refide within the fame, whofe duty it fliall be to 
convene the members of his didrift, to enquire into the date of 
agriculture and manufaftures within the fame, to receive com- 
munications relative to the objefts of the inditution, and to 
correft, arrange, and tranfmit them to the Prefident, to be laid 
before the fociety. 

VIII. The fociety fliall, once in every year, eleft a com- 
mittee, to be called. The Committee of Publications, y^hok 
bufinefs it fliall be to feleft fuch of the tranfa£Uons of the fociety 
as may merit publication, prepare them for the prefs, and from 
time to time publifli the fame. 

IX. The eleftions of officers, members, and committee^ 
ihall be by ballot, and a majority of the members prefent at a 
meeting, fliall determine all quedions* 



Rufes and Regulations of the Society. "^ 

•i' X. Public notice fliall be previoufly given, (by the Prefi- 
dent, or in his abfence, by the next fucceeding officer) of the 
chamber, and hour appointed for each annual meeting. 

XI. Jf the prefiding officer or fecretaries, be abfent from any 
meeting, the fociety fliall cleft one to ferve, pro hac vice. 

XII. The funds of the fociety fliall be appropriated by the 
majority of the members prefent at regular meetings, to the 
objefts of the inftitution, in fuch a manner as fliall be deemed 
moft beneficial, and to no other purpofe whatever. 

XIII. Honorary members may be admitted in the manner 
prefcribed for the eleftion of ordinary members, from among 
perfons not refiding within this flate, whofe talents and charac- 
ters may add to the refpeftability and ufefulnefs of the fociety. 

XIV. No perfon elefted as an ordinary member fliall be 
entitled to the privileges of the fociety, unlefs he fliall have 
fubfcribed thefe rules and regulations, and paid his arrears, if 
any are due, to the fociety. 

XV. Donations may be received by the treafureri to be 
added to the funds of the fociety. 

XVI. In order to prevent impofition, the fecretaries fliall 
rcjeft all doubtful and fufpicious fafts, and to each article of 
intelligence tranfmitted to the fociety, annex the name of the 
perfon oiFering it. 

XVII. The fociety fliall be kept in order, by the rules 
which are obferved for that purpofe, by the Aflerably of thisftate* 
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The Members prefent then proceeded to ballot fbr tbeir 
officers — when the following gentlemen were efcftcd : 
The Honorable Robert R. Livingston, Prefident. 
The Honorable John Sloss Hobart, Vice-Prefident» 
Alexander M'Comb, Efq. Treafuren 
John M'Kesson, Efq. Secretary. 
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LETTER of the Agricultural Society to the Friends 
anJ Promoters of Rural Economy, 

(Circular.) 
Gentlemen, 

ip\URING the late feffions of the Legiflature, a number of 
"*^ gentlemen, as well private citizens as members of the two 
Houfes, affociated for the purpofe of promoting by their 
Uhited labours the progrefs of Agriculture, Arts and Manu^ 
£i£hires in this ftate. It appeared evident to them, that by dire6l- 
iAg the attention of all claflfes of people to the obfervance of 
fa£b,ahd by inviting communications to the fociety from every 
perfon who bad the leifure and capacity to make them, a 
valuable coHe€lion of knowledge would be obtained if each 
obferver \rould contribute his mite. Nor was it lefs manifeft, 
that works cS mere ingenuity, eflays upon fpeculative and 
sd)ftra£l fubjefls, and performances intended to difplay litenu 
tnre and erudition, came not within the fcope of this inftitution ; 
its humbler, and as they believed, its more ufeful intention, is, 
to fiipply the wants and relieve the neceffities of mankind, and 
thereby to render human life more comfortable ; to multiply the 
productions of the land, to iiorten or facilitate the toils of the 
labourer, and to excite a fpirit of honeft induftry, whereby riches 
may become more abundant ; and by inculcating the importance 
of ordinary and common things, and of pra&ical every-day 
truths — to llorc their underjlandings with /olid Anowkdge; fo- 
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viii Letter of the Agricultural Society i 

tjiat happinefs, wealth and wifdom^ may keep pace with each 
other, and go hand in hand. 

With a view of eftablifliing their inftitution upon a broad 
bails, and of condu6ling their bufinefs upon a liberal plan, th6 
founders have taken into fellowfhip a number of refpefbible 
chara£lers throughout the ftatc, from whofe talents and diligence . 
they have much to expeft. 

In order to make known the obje6ls of the fociety in a more 
particular manner, it was judged proper to caufe certain queries 
to be printed and publifhed, that the attention of their correfpon- 
dents might thereby be direfled to fuch matters as come within 
the compafs of the inftitution. It is not expefted any^ corref^ 
pondent will undertake to anfwcr the whole of the queftions; 
but it is prefumed that among thofe which are hereunto 
annexed^ every obferver may find fome adapted to his owtt 
fkuation and talents. Continually dcfiroos of procuring all 
forts of knowledge upon the fubjeSs for which the aflbciation 
was formed, the fociety would not wifh to reftriO: the enquiries 
of their members or others to the articles enumerated, but 
would gladly receive communications upon every other matter 
included within the limits of their plan. 

QUERIES. 

1. Manures. Have you made any experiment upon 

Marl ? Does your neighbourhood furnifh either fhell-marl or 

Ih^ne-mari ? Has plafter of Paris been introduced into ufe P 

What is its operations ? Does it merely caufe clover to grow^ 
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Queries profo/ed hy the Agriculiural Society. ix 

or is it ferviceable ta other graffcs, and to wheat and Indian 
corh ? Is it as good as dung ? Can it be in any cafe {jubftitutedt 
for dung ? Is hme very beneficial as a manure ? In what quan- 
tity, aiid on what foils, and for what plants is lime proper ? Is 
quicklime as good as mild lime ? Is not lime-ftone when limply, 
powdered as beneficial as when it is calcined ! For what plants 
k aihes paruci^larly ferviceable ? Is leached a(he;s lefs valuable 
as a manure than unleached? In what proportion? What is 
liic bed method of making and colle£ting manure in a farmer's 
yai-d? 

2. Soils. Is the foil on which your experiments are made 
fandy ? or clayey ? or is it loamy ? Is it overfpread with ftones, 
or interfperfed with rocks ? What is the particular compofition 
of it ? Is there not a peculiar foil, beft adapted by nature to 
each particular plant ? How far can art proceed in mending 
iiature*s work by improving foils ? What kinds of grain or 
grafs are found by experience to thrive beft in any particular 
foil ? What fubftances do you find in foils, unfriendly or hurtful 
to vegetable life ? How can thefe be correCled, overcame or 
removed ? 

3. Tillage. To what depth ought land to be ploughed ? 
Should the black mould only be turned up, or ought the yellow 
foil below to be expofed alfo ? By what management in detail, 
are weeds and graffes beft deftroyed in your fallow land ? How 
is your land beft made mellow for the reception of feed ? 

C 



X Queries propofed ly the Agricultural Society. 

4. Stock, ts it good hufbandry to keep many horfes ? Arfc' 
not oxen much more ferviceable and profitable? What is the 
comparative expence of a pair of horfes and a yoke of oxen? 
Have mules been bred by the people ofyoUr qtiarter? Would 
the'breeding of mules be beneficial in this country ? D<> horfes 
draw beft by collars or hames ? Are oxen capable of doing 
moft work when drawing by the horns or by the withers ? How 
are (heep beft managed ? What management is beft adapted 
to make the wool fine and plentiful ? How can the breed be 
improved ? How the mutton made fweet and favoury ? Can 
any thing be gained by ftiearing lambs the fitft year ? Might 
old fheep be ftieared oftener than once a year ? What are their 
diforders ? How can they be remedied or cured ? Have you 
made any improvement in raifing neat-cattle ? Which is the 
cheapeft method of rearing calves ? In what manner and at 
what age is the beft veal produced ? How is the beft beef 
made ? By what particular management are cattle beft prepared 
for the knife ? How heft kept for the pail ? Which are the 
moft approved methods of making and prefer\'ing butter and 
cheefe ? What kinds of herbs or plants are unwholefome or 
poifonous to neat cattle ? Do you know any fafls concerning 
the venomous qualities of wild cherry-tree leaves ? How are 
cattle beft relieved when choaked by apples or potatoes, &c. ? 
What is the caufe of the horn diftemper ? How can it be avoided 
or removed ? Have you any thing new and ufeful about fwine ? 
Which variety of the breed is moft profitable ? Would it be 
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advahtageous to introduce goats into this ftate ? What is the 
beft plan of a poultry. yard? Cannot wild ducks and teal, and 
heath-hens and wild turkies be tamed and domefticated ? 

5. Grain. Which variety of wheat is moft produflive— 
the red, white, yellow, bearded or bald? In what proportion 
does winter wheat excel fummer wheat ? What occafions wheat 
to blaft ? What turns it to fmut ? How does mildew happen ? 
Can any or all of thefe be prevented ? Can wheat turn to drips ? 
How is wheat beft prefervcd between harveft and threfhing 
time? between this laft and grinding? In what foils andfea- 
fons does rye flourifti ? What is the proper, cuhivatioa of oats ? 
Why arc the New-York oats fo much lighter than the Britifh 
or Canadian ? Is barley well adapted to our foil and climate ? 
Isfit worth the while to enter largely into the culture of it? I« any 
.part of our country adapted to the raifing of rice ? Canmitiet 
and fpelts be cultivated with fticccfs and advantage ? What 
is the moft approved method of raifing a good crop of Indian 
corn? How is the ground beft prepared for it ? 'How ftiould it 
be manured ? How weeded and tended ? Can you give any 
information as to the raifing of flax and hemp ? How, and in 
what maniier can the gteateft quantity of each be raifed on an 
acre ? of the fineft quajity ? with tlie moft feed ? To what 
extent, and in what manner can peas and beans be cultivated ? 

6. Grasses. What graffcs do you find to afford the beft 
pafture ? Which make the beft hay ? Have you any fafts on 
ihe relative produce of fpear-grafs, clover and timothy ? Have 



xii Queries propofed ly the AgricuUural Society. 

you cultivated Taint foin, lucern and red-top ? What are the 
refpeaive good qualities of each of thefe ? Cannot fome of our 
indigenous graffes be greatly improved by culture ? Might not 
fome exotics be imported from Europe? Which fortofpafture 
agrees beft with fheep ? neat-cattle ? horfes ? fwine ? What 
praQical direftions can you give on the fubjeft of grazing ? 

7. Fruit-trees. What kinds of apples afford the beft 
cyder? All fafts refpefting the grafting, inoculating, and plant- 
ing of orchards will be acceptable. To what extent ought pear 
trees to be cultivated for the fake of the fruit and the liquor to 
be obtained from it ? The beft method of cultivating peachy 
plum, apricot, neftarine and cherry trees, will be ufeful infor- 
mation. 

8. Forest Tree s* Do you know any fads ccmceming 
the propagation of the locuft^tree ? What can be done towards 
introducing the white mulberry tree ? In parts of the countly 
where wood grows fcarce, would it be proper and profitable ta 
raife in nurferies, and tranfplant hickory, chefnut, beech, aflx 
and other trees for fencingJluff and fuel ? Or would it be 
advifdble to make hedges of white thorn^ prim, holly, yew, or 
other fhrubs? And cultivate peat and turf for making fires? 

9. Vermin. How are moles to be guarded againft? Will 
the palma ehrifti drive them away? I^ there any way of 
dcftroying grubs in your corn and flax ? How can the bugs be 
dcftroyed which eat up your cucumber, melon and pumpkia 
vines ? Is there ai.y way of preventing the ravages of the wheat 
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infeft? Is this a new fpecies of animal ? Is it peculiar to the 
United States ? Or whence came it ? What is the eaficft way of 
deftroying canker-worms and catterpillars in orchards? Do 
you know how the lice or flies that infeft cabbages and turnips 
can be overcome ? 

10. Have you any improvements in the management of 
bees ? Can the filk-worm be profitably introduced into your 
neighbourhood ? Are there not fome American phaloenas which 
might afford good filk ? What are they ? And on what plants 
do they feed ? 

11. Manufactures. What is the beft method of making 
foal leather ? Are there any other barks than oak, hemlock and 
birch fit for tanning ? Do you know the method of fplitting 
hides for book-binding, parchment, &c. ? Have any improve- 
ments been made in the manufa£lure of fteel ? Do you know 
of any new material for the making of paper ? Which is the 
moft advantageous way of making pot-afli ? Are there not 
fome ochres, the produce of our country, proper for paints ? 
What progrefs has been made in procuring oil from lint, palma 
chrifli, and fun flower feeds ? Can you fuggefl: any thing capable 
of raifing the reputation of our flour in foreign markets ? Do 
you know of any beds of nitre, allum, vitriol, or fea-falt ? Are 
there any coal-mines ? Can you fugged any plan of improving 
our wool fo as to render it more fit for fuperfine fabrics ? What 
can be done toward the manufafture of cotton ? Where are 
we to find, and how coUeft and work up the materials of glafs, 
china and earthen-ware ? 
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ORATION, 

D £ L I V £ R £ 1> B Y 

Do<:tor 8. L. M I T C H £ L £, 

fiE(FOft£ THE 

At^RICULTVRAL SOCIETY or KTEW-YORK, 

On the 1 6th of JAKUAKY, 1792. 



Mr. PR£3iq£*NT^ 

nnd GerUkmen of the AgricMtural Society^ 

•O JNCE you firftdidmethehcHior of appointing meto delivqr 
^-^ you an Oration, I hav^ bee|i feyetal tipnes rea^y to relinquiffi 
jthe undertaking, diro' an {^pprehenfionrthat I ihpuld failto do 
Colerable juftice to 4Jw fobjeQ:^ apd Jhould tire Tyour pati^cc 
without even amufing your imaginations. For I kndwth^t oti 
occafions like this, more ingenuit^y and fprightlinefs of tboHghi; 
and more of the polilh and ornament of diction are e3q>e£ted to 
embeUifli the phrafes and Sentences of the Speakeii than Oft 
common occafions; and therefore felt, as I judged, a V^ell* 
grounded fearfulnefs, left fomewhat of bluntnefs in fentiment, 
and plainnefs in expreffion, might found rather harlb oruncouth 
to the nice e^s of my audience. Bear with me then, while I 
exprefsmy meaning in my own way, without declaiming in the 
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elegant copioufnefs oi Pliny ^ or the fubtil erudition of Erajmus. 
WithdraAv your ij^inds a litde while from public cares^ and by 
way of relaxation from the greater concerns of politics^ jurif^ 
prudence and legiflation, fuffer theni to be conduced by me to 
the contemplatioji of Agticulture and rural affairs. 

Fortunately it happens, that no violent effort isneceffary, 
c^hcr ori yourpart orpnmine^ to fix and confine at^qndon to 
the theme, fince there is a natural pro^nfity in the human mind 
to be pleafed with the fcencry and profpe£is of the country. 
When all the pomp atK HuJ in r ie» ^high Ufe have palled upon 
the fenfes, then the jaded minds of the cits are refrelhed by ideas, 
of breezes and trees> of vallies and brooks, of (hepherds and 
their flocks. Thus in the psilace oi. Ptolemy could Theocritus 
charm the courtiers with his rural lays, fo did the /wain of 
Mantua dfelight the minions of Auguffus with'the dialogues of 
MelibaHus and Tityrus, 6f Menalca^ and Palemon. In like 
manner, in later day's, have &ejpier knd tialler pleafed thd^tafte 
of the' Germans with their pafloral cffays, as much z^Pope^nd. 
»P/^7/^i'ha[ve 'gratified Ihat of the Englilh. The imagination 
lov^'lo range \^ithout controul in this romantic variety of 
produ)£l^s^ and according to the humour and inclination of 
«be defcriber, a country retreat becomes an Elyfium or a Bxtica, 
an Arcadia or a Paradift. 

It would be unnecefTary to cite from doubtful antiquity, the 
ftory of the goddefs CcreSy who is faid to have travelled over 
the wof-ld with her Cornucopiac, to prefcnt bread-corn to 
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mankind^ and- inftraS them in die art of fcuhivating k; and it^ 
would be ^ually tifetefs to quote' from the fame fabulous 
authorities, any particular accounts t)f the divltiities, Priapus, 
Fhra dJ[i& Pomona, Who were thought to prefide over gardens, 
flowers and orchards. The rays of right reafon have diflipated 
tWe disirkncfs of thefe fuperftitions, and Ihewn us ttiat next to the 
providential bleflSngs of a good feafon/the hufbandmari, trufting 
to the laws of his country for fecurity, depends, unddr their joint 
influence, upon his own labour, induftry and vigilance for the 
various and plentHul produce of the year. 

For among the numberlefs favours which Divine bounty has 
beftowed upon this fortunate land, that which in the lirft place 
claims our grateful acknowledgments, is the abundant liarvelt 
which rewards the induflry of the farmer : fihce to a healthy 
dimate and a fruitful foil, there is annually added the genial 
infliience of a feafon^ that beautifies faring with blofToms, and 
loads autumn with fruit. 

But neither the fertility of the land, nor the wholefomene& 
of the (ituation, nor the favorablenef^ of the weather, wou]d 
properly encourage agricultural exertions if the tamper of our . 
laws did not fecond the attempts of the labourer, by encouraging 
ihc^ckle and honoring the^/<m^A. 

By the wife policy of our Legiflature, the fliackles of feudal 
bondage have been knocked off, and our citizens, who feel 
nothing of vaflfalage or feryitude, aft with the fpirit of Freemen. 
The abrogation of the laws of entails and of primogeniture 
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has^ hskd the xxff^, happy; efl[(?j£l iaj rcp<ierii^g eafy l^e 4ivi|to^ andt 
alienation of r^al|)rof|prty^ wfee^ebjTith^ natfir^i rjl^ q^ cvc^y;, 
man to a certain part of the esuth's furfece, .^^hich; in, ftmner . 
times had been violently ami unjuiUy wreftedfroxn the g)[«a4eC^ 
part of ^hofe who had adYaiv:ed nmch above' barbaric i^yd^neii, . 
is reftored^ and with it that, njiediocrity^of xoi^tipft /\rfiichi- 
hears with hon.eli^ Indignation thje ** m6p;ij[lrau3j £^itl> of mat^^ 
made for one,'* The allodia and fpjcage tpnurei oif ow lsM)|i%j 
by giving^ free fcope to purchai^rs^ and un^Yide4 Pfofit tjo^ 
cultivators, have paved, th^ way to more| virtue and h^ppjine^/ 
tlian all the mines of Peru and Mexico ^ver hav.e aflPorded. , 

And^ even, with all thefe advantage^ l^w defojatft him 
proftrat^e is a country until improved by the hapd of induftry! 
Turn your eye^t^ th^, United St^t^ and he^Qld it« .afi^ii^vf^*, 
mentsr-^Thr^Q cc;itu|7^s,ar^ fcarcely paft fi»c^ ^hfif<^ r§giQn>> 
were difcovered^ tdLthpn* unknown to themqrc civilised pad 
of the world. Some tribes of Savages were h^re and: there. 
fcattered over the country, whofe fubfiftence was principally 
derived from the chace. Their chief dependence was^on th^ 
precarious produ8: of fifhing and hunting. Their agriculture 
did not tohlift of much more than the cultivation of a, little 
pulfe and rriaize. As the wild animals upon which they fed 
muhiply infinitely more flow than tame ones, it necefl'arily 
fviUowedi that in fuch a ftate of focietyj a very large traft of 
country was neccflary for the maintenance of a Very few' 
inhabitants. Rude men and- wild beads roamed' in fcanty 
number thro* the pathlefs wildernefs^ and poflclled a wider 
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rwfif* pfdoaMjionage than according to juft diftribution tliey 
wteirC' entklcdl to. At thilr rime murrou^ng and ■ difcontent arofe 
in thehive»<]f £i;<rope» and £^rm& of einigrants flew weftvrard 
and colonized along thefe cojifts. The new-comers claimed, 
under nature* s univtrfal charter^ a part of that land which the 
natives pofleffed exclufively in too great a proportion. Their 
fetdements grew, their population increafcd, and oh ! that any 
afts of cruelty and bppreflion have been committed to tamifli 
the fplendour of their works. Ancient oaks and pines fell 
beneath the ftrokes^ of the axe, ravenpus wolves and tigers 
fbrfooW their abodes, and in the midft of a' de/ert wafte and 
wild, the hardy aavfenturers fcooped out a. dwelling-place. 
Where lately briars ahd nettles deformed the fpot, the con- 
fumihg operation of fire prepared the earth for the reception 
of whpt and rice.. Tobacco and indigo, laying afide their 
wildnefs, put on a domeflicatcd look. O^-cJiards of apples^ 
pears and peaches fprung up where not long fince the toxico- 
dendron emitted its poifonous vapours. The horfc, the cow, 
the fwine and the fheep fucceeded the deftruftive beafts of the 
foreft; and' where the' favdg^horrxet- formerly took his dreary 
flights, the hon^-bw, over 'meadows of blooming clover, 
collefts her fweets :• I fee the fettlers in their progrefs from the 
Atlantio coafts colleft the peltry and lumber of : the woods into 
vaft magazines; I fee them hew out roads, drain fwamps, build^ 
bridges and cotiftriiS mflh; I fee them climb up the fide of 
the Apalachian'm6iintain, and paflBng that formidable ridge, 
cftablifti theittfdveson bothUdes of tlie Ohio; I fee the wilder- 
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nefs every where as they go> changing to a civili2ed couhtry, 
and fmiling with plenty, even beyond the Miflifippi.' ^cfa 
are tlie.entcrprizing^laboursiof thy citirzcns oh! America. 

Salve magna parent frugum ! 
' Magna vittum. 

Such are tbef wonder-working effeQs of induftry, althoVits 
operations were cramped ip the beginnfng by. the felfifli policy 
ot Britain, and afterwards interrupted by the unnatural war 
which for feven long years (he waged with the people of this 
land. Even tjien, while green in the griftle of .youth, and not 
yet hardened in the bone of manhood, Columbia,*s fons, as 
induftrious in defending as in afferting their rights, told the 
tyrants ** they wifhed to be free," and as the mild language of 
petition and remonflrance ^yas treated by him with contempt 
and difdain, they in a voice that ftruck with terror and difmay 
both himfelf and his hoft, replied to him as an argumentum 
crucis, the ultima ratio of nations, and from the cannon's mouth 
thundered the unwelcome truth in his ears. 

Hitherto, the American hufbandman has cultivated a foil^ 
enriched for ages by the yearly addition of a frefli ftratum of 
mould. Frooi the firft exiftence of vegetation upon the dry 
land, decayed plants have continually fumifhed a fupply of 
manure, which the winds and rain have liberally fpread abroad. 
As the fupply was annually greater than the confumption, the 
eardi, unexhaufted by it produAions, increafed m fertility. 
The thick layer of vegetable mould which covered the face 



Oratian delivered be/ore the Agricultural Society. 7 

of the earth was a ftore-houre of food for plants, and thisx}uan- 
tityiwas greatly incteafed by the converfion of wood into aihesr 
by clearing. , It is^ riot wonderful then, that for fome years 
newly-cleared fettlement? fiiould abound in produce, and 
require litde more labour than that of ploughing and reaping t 
for during this period the. provifion is, wafting, which for 
centuries had been accumulating. But the time will come, 
and ipdeed in many pjaces now is, when the land, repeatedly 
wounded by the plough-fliare, and exhaufted of its richnefs, 
ftall be too weak, of itfelf, to make plants grow with their 
former luxuriance. This may be called the aera offyftematic 
agriciUture, when man^ taking the earth from nature's hand, 
bare, of manure, is fo to manage and difpofe it artificially, that 
it fhall yield him firft a fubfiftence, and then an overplus to 
grow wealthy upon. How far art may go in this fpecies of 
improvement is yet unknown^ Sfs the ultitmatum of fertility has 
jiever , yet been reached. As far as jBxperiments have been 
made, we find the earth li,berally affprding its produce^ in 
proportion to the labour and fkill beftowed in its tillage ; and 
as the ingenuity and invention of man may increafe to an 
unknown and inconfiderable degree, fo may the improvements 
and arrangements of hufbandry keep pace therewith, until the 
moft fruitful fpot that now exifts, may produce a tenfold 
quantity, and the land which now fupports an hundred men, 
give equal enjoyment to a thpufand. Recolleflj, for inftance, 
what agriculture has done in two countries, naturally very 
unfavourable to it, Switzerland and Scotland ; compare tlieir 
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prcfcnt populoufne& and happincfi, with what they fonnerly 
werie in Cadar's time; calculate whether tbefe countries are not, 
by the rwell-applied indiiftry of dieir inhabitants, ^ idifierei(it. 
from ^oieiit Hdvetiadoid Caledonia, as Ireland is ibperipr to 
f^abrad&r, or New^York to Terra del Fuego. 

Columella relates a ftory finely ifluftrative of the excel-- 

lence of good tillage : De re Ruftic. L. iv. c. 3. — ^**'Grae- 

^ cinus in his book concerning vines, relates that he had often 
•* heard his father tell of a certain Paridiuswho^had two daughters, 
•* and a farm planted with vines. Of tliis farm he gave one third 
** part, as a marriage portion, to the man who wedded his elder 
'^ daughter, and notwithftanding, received as much produce as 
''before, from the two thirds ^^hich he refefved to hiirffelf. 
** Afterwards on the marriage of the younger daughter, he gave 
'* away the half of the remaining land, and found his income ftifl 
«' in no refpea diminiflied. What concludes he from this? 
^^ But that the ihird part of the firm was at length better culti- 
'« vated than the whole ufed to be before.** 

But in this ftage of farming, a well managed plantation muft 
be carried on with fteadier labour and more exaft fkill than in 
the former. For now when timber becomes fcarce, fences are 
more difficult to be kept in repair; where the ground is not of 
itfelf productive enough, manure muft be procured; ifa farmens 
own ftrength is not fufficient to carry on his bufinefs, a number 
of additional labourers are now neceffary. In order to perform 
this requifite labour, two forts of workers have been employed, 
hired free-men and flaves. Upon calculations and eftimates 



Taiifyw-midc, it appeal iriiaiihe^?ofits brpKHtaridrisimitt Ibfc 
^enbrttfcAtt^tb' fdp^oW the fexpence^ofi tfav^-cultivaitiori. Tlie 
income dfz: rite, an iiidig6,'iTiigar Br a tobacco eftatci hasteeii 
^eiat enou^ in tbe< nei^-cultiv^tfed* Ka^ of fSmtf of the 
fouthern States and Wefts-frtdk Ma5m!rf;i6;^at!^ 
offlK^lJ^g5melaf[BuM^B^fro mtf^ groc^gtous 

;as,^hey,J;Mtv^ hpn^tqfqjre. jbecn. . JtC; dqir^cfs of W^lfriln^ijt 
.fi^garSjjthc^ Iw:ohit>itiw pf nq^ importationsj 4>f fl^vc* in £cm^ 
jplacep,; and ,Jthe i^ffld^ftioa, pf thq^loHg^; in t^q ; f^wd ^of ^p 
hoe,, all indip^^ip, ^\xc A^.cliix^f^ tt^^ att prove it t9 ji>e 1^^ 

andJefs thp true intere^^jof the pl^^er:^^Q cojndttflt t^eir ^fintl^ 
in the old way. Ay here , the produce of jgL.fanpi.;f hy^acLcpni, 
flax, hemp^.grafs and Uve ftock^ theproj^la a^ BiQdc;ra|/e,«^ 
the labour of frec^ipcn is j^pneralfy pre/eprecil, as.Jiioft coftgft^ 
with good oeconomy; accordingly^ iififhe B9rthe«^5^es,fla5W[)r 
is entirely aboli%d. It appjea^s Jrojcn[the gi^faf dppjeciiuipii 
,and fregu€;nt mapuaiiffions of fl^YS^ jn this; Stale, ihat p»f 
fellow-citizens are becoming convii^ctd qf the fame tnuh by- 
experience. ^^ Upon taking a fupey of ,the. flave-.bol4cTs :^itji 
whom lam acquainted, I find thoffi who have the g^tp^: 
numbers, to be men of confiderable hereditary eftates in land* 
or of '4 handfome capital acquired by marriage or liequeft^ 
l}ut t cannot name an inllance of a man of fmall property, ever 
getting rich upon the profits of flave-labour. Therefore the 
kitchen eftiblifliments of thofe Wfeo Iceep fifteen or twenty 
negroes are not td be Confidered as matters of revenue but oT 
expence, juft after the manner of a ftud of fupernumerary 

B 



jior^s^ j^ep?: pu|^p to-indulge,^bvefpn(i^ or^gratifyj thfi^prpjufdice 
of theii; Qvwr. , It i^ to a.cpnvi&ignj of the ipapolicy. and 
expenfivenefs of .this- kind of fejcv^ce, rather (ban to ^ny mqral or 
je)igvpus^.C9nf^erajdqnf,. 9A the ,_f^bj£/6t,, . .^a^j dje , dpcjine^, lof 
ikverjr;isKiric«»^lx,foi^^ ' : .5 ^ ).. > :,,. ,ii,.,;r 

fltTT I' would 'itet'wifc"ti> be ur^ 
•our hkbour Ihouldbe' applied to kgricultilral purfuits, as^if 
thoife S^re; a^ fohie argue, ^the oftly induftry that is prodiiftive ; 
for f * think it niay be tleaHy proVed; diat ihe capital andlabour 
ofthii tbhxiXTf^yi'i&'h€'m6^ employed, if a part 

irit is expcfnd^ in ihantirafiiur^s; the beft policy in this retpeft, 
bcihg tb'cany oilajgridulttkre <vith6ut riegleftirig itiariufaflures, 
aitd it the feme time fo to ihanage majiufaSuresi as that 
^agflctrkure may 4>e conduced with a diie degree of fpirit. 
ThktaccumlulaiidnbfmoniW capital which is fo rapidly making 
in the United States, b^ohd the amount heceffary to carry on 
the agricultural arid comiiiercial bufinefs thereof, is a moft 
favorable prelude to the eftablifhment of domeftic manufac- 
tures, to which the pfefent fpirit of fpeculation and enterprize 
of bur citizens. Teems peculiarly favorable. 

But how are fields to be artificially fertilized? By inanure. 
This is the great hinge upon which the whole fyftem of agricul- 
ture turns. In procuring this needful fubftance, we are firft to 
imitate nature in collefting all the vegetable matter , we can 
find, fufFcring nothing to be loft. As, however, if a field, 
yielding grafs for brutes or grain for man is principally exhauft^d 
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fidcraWe quanC^ty tdmaihs fd^^^rtinUt^^'^W^^ iJnieii^M be^ 

year?: No. T^^in^,t]be y^gj;^ tk^^mntts^im^ 

muftpc r^cbed for foiniiftJiing^ fpfi)4 % «50W^;qf plftnfe. 
Tte afh^s.io^iy^od;^ 9f j>ea^.,^;piHd4>r! ^ejo^Oftsipf 
puddka ipid pqncb, th^ uni;ef^ afogr au^pighw,; 

and, foipe.Qf theiB?qiflcles floftjpg^rtRrB^^ ^j^^ iV^rH>^s,i?%i^.)^, 
prqdu£licxpis of pi^jejichall^gj^um^ ciay and lime, and lik,ewife, 
the excr^mep/i^iQus; nutq^fl^i of n^pft ?iniiiifal§, aije .fcwd by 
epcperience,. when ppopeyljfi BRlPJ^X^d, to pfomptcj directly qr 
indireCUy die.prpccfs of vegctatjon* When th^fe things, are* 
added, to the Ibijl, they ^ aft in one of tbefe; way^ ift^ They ar^ 
apajbulumplantarum^and materially contribulie to the nutriment 
o^ plants, or adly,. The^ are ftimuli to plants, and by exciting 
tljem to afliio^v 'c^^ifea. greater abforption ^of food^ . ft biattct. 
aflimilation of it, and confeqiiently a more rapid and vigorous 
growth; or 3dly, They fo. alter and difpofe the earth in which, 
plants are rooted, that the radicles (boot more eafily and more 
extenfively thro' it, or in other words, it becomes a better filter 
fgr draining and applying nourifhment to their inhaling or 
abforbing veffels. Here, however, it is neceflary for me to 
paufe / for in order to decide in which of thefe ways manure 
[ operates*, it would be neceffary to take into confideration a 
much greater aflemblage of fafls than the limits of this attempt 
permit; and as the fofution of thefe queftions involves the 
intricate difcuffion of what the food of plants is, whether water. 



cter^odJngjMcBflblving and deftroyiiig the vegetable matter lying 
afeolitthli^limd, on WiAi it is %fead, -wouldby ity leptic qnadity 
aiia to Ae fertility 6f the foil. - It is doubtftt! ivhfether qnicfc- 
liine, as fiich,ever does any good; ceitaiiily it has done hurt. 
But let it* primary 6p^rati6n be ^ tl may, it (obn return^ to the'' 
condition' ^f inert earth. by combit^ng in its expofed ftate with 
aetria) aeid. Lime then is to be tx>rifidered in manuring, merely 
a^ calcaremis earth Inpowdei^, atid not as having undergone in ' 
the lain, any change, fave pulverilatlort.' The aJteratiori made 
in the. foil by its application' is fimply m the addition ofa new" 
fiibftance to its former ingredients, which may change the 
filtrating power of the earth, but not apply a frcfti ftiraulus to 
the growing pknts. Calcareous earth of any kind, reduced to ' 
powder in anyway, if of equal purity and finenefi, feems equally- 
adapted to the purpofes of manuring. 

The plafter of Paris, which has been fo much extolled by ' 
the Pennfylvanians, fails egregioufly in. pur trials upon Long- 
Ifland. There is fomething fingular in its failyre to do. good 
almoft every where in the maritime parts of this State. It falls 
fliort of the charafiler giv^n to it in almoft every refpeft. This, ' 
I believe, is partly owipg to. the deception of the buyers, in 
purchafing both mark and ^vyj^w, in a» powdery fprm, under 
the name o^plaftec of Par^s. . In^fome meafure ajfo, it is to be 
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tfoiibed to the hyperbolkal pFavfi» ufuaHy beftowed upon ne^^ 
£fcoveries and pFojefts. Frpm my own axperiinems^ I havc^' 
lilde to &y m its' favor. Once^ indeed^ it did fecm to make 
iher clover of my meadow a Iktle more thrifty ; but the next 
yvsa, the very fppc (b roaimred vith the jplaAer, yielded no 
better IncKaii com than any di^reabouts, tho' naturaHy noe 
mmh batreti. 

Along the fea fhores on the banks of rivers, where j^ are 
plentiful, they afford a vahiable manure. Some forts of thefe, 
which are but indifferent food, may be advantageoufly ufed to 
increale the fertility of land. They aid vegetation by ftuxiula* 
ting the roots of plants. It is not eafy to fay how extenfively 
fai:ms conveniently fituated may be improved, by a proper ufe 
of the innumerable (hoak of tbefe creatures which in great 
variety vifit our coafts. 

Wheat, which is one of our ftaple articles, ought to engage 
a primary degree of attention. Great complaints are made 
in foreign places of the foul condition of the grain, and 
the bad quality of the flour which we export. In as much as 
we value the goodnefsx>four commodkies and our credit as a 
commercial people, we ought immediately to ftop the growth, 
yea» hinder, the contmuance of this eviL The Chamber of 
Commerce of New^York, fome time ago publifhed fome fea- 
fen^e and judicious remarks on the purification of wheat of- 
fered for falc; Cockle, drips and forrel often mingle their' 
' feeds with the crcq>, and by the careleflheb of the fiurmer, the' 
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mixture of them atll is brought to market fiw whcit* Thit 
adulteration, tho* it Ipwers the price,, is howererpretty^wdl 
correfted by the roUing-fcreen. But the woril: vitiation that 
befalls the wheat-harveft is the coipmixture of rye. N6 ma- 
chine has yet been found capable of effeftuaily feparatiDgt^imti^ 
and from the nearnefs of fize in the twp fort3 of grion* it is not; 
likely that fuch an one can be contrived. The method iof re- 
medying this inconvjenience xadically, is to remove all tiaih 
from the fallow-field, to fow nothing but the pure, feed you 
wifh to grow, and if, after thefe two precautions, ' aijiy foulnefs^ 
fhould appear, to tear up or cut, off the intruding plants. Thus 
by a litde additional care of the farmer, may purity be reftored 
to our harvefts, and reputation to our markets. 

The fugar of the maple-tree has become an article offomc 
confiderable importance. It is probable, for feveral reafons, 
its value will encreafe. Firftly, The new lands of the Weft- 
Indian cane-iflands are wearing out, and as the flave-cultiva- 
tion, which is the moft expenfive of any, ftill continues there^ 
the produd and profit of the plantations muft certainly dimi-. 
nifh. Secondly, The demand for fugar is greater than ever, 
on account of the encreafing population of feveral countries* 
which confume it, as the United States and Canada, for exam- 
ple. Thirdly, Among people who have been for a long time 
confumers of fugar, fafhion and habit have rendered them more 
extravagant in the ufe of it. Fourthly, The duty impofcd 
upon foreign fugar by the ^61 of Congrefc adds ta its .dtarnefc^ 
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Asitherje^ore there can he little expeftation'of the cheapening of 
foii^gn fiigar, but rather wheh >ve confider the infurreaion* 
saa4. difcHrders in (pme of the principal iflands^ we fhould ap- 
pfehe^ the price may -ftill go on to rife, there is a well-ground- 
ed coi\je£lure that our doroeftic fugar manufaQure may be 
highly bi^neficjal to the State; dpecially fince it cannot only 
l^e granulated; in the moft beautiful brown form, but can be re- 
fined and whitened into loaves of the firft quality. How far it 
might be ppffible or proper to carry into effeft the projeft of 
planting orchards of maple-trees, may be well worth the Soci- 
dty's attention. ; : . 

The locuft-tree (Robinia Pfeudacacia) is one of the moft 
valuable trees now cultivated. They grow beft in warm fandy 
land, and become fit for timber in about twenty-five or thirty 
years.. They do not grow bulky enough for fawing into boards, 
or hewing into beams for large buildings; but their greateft ufe 
is for fliip-trunnels, fence-pofts, mill-rogs and fire-wood. A 
well-grown tree is worth to the proprietor as it ftainds, four 
dollars; this when cut, fawed and fplit, can be made into one 
thoufand trunnels, which may be fold for feven dollars and a 
ha.lf in a (hip-carpenter's yard. Or if mill-cogs be formed of 
it, they endure long friftion before they wear out. Or if worked 
into pofts to be fet into the ground for garden-fences and other 
handfome inclofurcs, they are fuperior in point of durability to 
almoft any known wood; for fome which have been examined 
after twenty years expofure to the weather, without paint. 
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appeared to be ^ liule impaired lu if tkey had i>een lecentty 
planted^ and it is faad thejr will laft in aiocoidandgocKl eoitdi-* 
tion fifty or fixty years, and even Icmger: and Ibrthefe Jcverd 
purpofes ^y equal or eiocel mulbeny. If ufed for fiiel, k 
makes afire as hot, briAc and comfortabfe as hkkary. The 
locuft is omamenul as a fiowerrng tree, as well as ufeful Cbr 
timber. The bioflbms which ^t oTthe papalionaoeoas ki&d» 
unfidkl in the end of May or the beginning of June, and hang 
down in beautiful white dmfters to the number of ^twen^ or 
thirty fmgle ones i^on a foot lialk, peiibmmgthe air lo a ocm-. 
fiderabie diftance with their fweet and fragrant •odour. It h 
fo ealily cultivated^ that on Long-Ifland one of(pn fees Ujrge 
pieces of land entirely overgrown with artificial woods of 
thefe trees. As our commerce and manufaftures improve,, the 
demand for this valuable timber will encreafe, and ippre efpe- 
cially on account of the approaching fcarcity of wood, in the 
neighbourhood of the capital of the State. Therefore it fhould 
be recommended to all farmers on whofe lands IpcufUtrees 
will grow, to begin immediately the cultivation of then^, as 
well for the profit as the ornament to be thence derived j ana 
they may be aflured that in a fuitable foil and climate, fuccefs 
win attend their endeavours, fihce no extraordinary (kill nor 
expence is required in the management of them. 

SoM £ attempts have been made to propagate the vine among 
«s,l3y gentlemen who feemed anxious for its general introduc- 
tion and culture. They have procured from fome of tlie 
fouthern countries of Europe cuttings of the moft choice vines. 
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lioptttg that after growing in our climate, they would retain 
Ae flahrbr pecdKar to the grapes in their former foiL I do 
not know that nrnch fuccefs has followed thefe attempts, except 
in finall experiments in gardens and on fruit-walls. I am 
doubtful what to fay concerning the eftablifliment of vineyards 
among us. I fear the weather is too variable, and the winters 
too cold to allow the fouthem vines to thrive. Yet, in tracing 
fte vine from Aiia, where it firft grew, we find it planted in 
fucceflion on the iflands of the Archipelago and the fhores of 
the MedMrranean Sea, jontil the time of the Emperor Piobus, 
who permiued the pl^diing of it in Cifalpine Gaiil, where it 
bad been forl»i4den l^efore by Domkian and bis predeteflbrs, 
whence it was carried north of the Alps to regions formerly 
lielieved io be too unhoi^itable for its growth. It has fince 
by degrees become natundiEed to the coantries where k now 
liyes^ It is true that feveral learned men have cntettamed an 
idea that the climates of France and Germany have become 
more mild than anciently they were, and there are many well 
authenticated fads in hiltory to corroborate the opinion. Stilly 
fomcthing perhaps may be done by domefticating our indige* 
nous vines, of which there are feveral forts, and meliorating 
them by kind cultivation ; or if European flioots mufi be fent 
for, they fhould be brought from the northern provinces of 
France, or the weftem dominions of Germany, whofe climates 
more nearly referable our own* 

The white-mulberry tree is already growing in our State, 
and is faid to be cultivated to confiderable extent in Con- 

C 
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nefticut. The Legiflature of New- York, during tbe^aft feflion^ 
were liberal, enough to offer a re\y^ard tp the fuccefsful^pjippa^ 
gator of them. There is therefore Uttle need of expatiating 
on a fubjcft already recommended by its own utility, and bj 
legiflative fantlion. I fhall only remark, the trees are affordc^ 
to purchafers at fo low a price, and the fjk-w.onsn* cai| be fed 
and attended at fo little expence, that there feems fufficient 
inducement to undertake the bufinefs, even without the incen- 
tive of the bounty.^ . •: 

The mangeUwurtzel, or root of fcarcity, feems not to have 
fucceeded among us in a degree equal to the charaft^r given 
of it by the French and Englifh writers. It is therefore doiibti 
ful whether we fliall ever be much benefitted by the introduftion 
of this plant. It is to be wiflied, however, that a plant of which 
fo ipuch has been. favorably faid, may not be abandoned with* 
out full a;}d convincing experiments of its inutility' in American 
hufbandry. 

Much greater profit may be expcfled from the potatoc^ 
which feems better adapted to our climate, and has been 
gready improved within thirty years. It ought to be particu- 
larly attended to in planting them, that the cuttings be made 
from thofe of the largeft fizc, or rather that whole ones,' with- 
out any divifion whatever, be planted to raife a crop from. I . 
mention this the more particularly, bccaufe it is too common a 
cuftom to allot the largeft roots to the kitchen, and refcrve the 
fmallerones for the field. It is furprifing what difference 
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rifere is between '^he fize, vigour and produce of little potatoes 
aAd big ones', planted iti the fame foil arid tended with equal 
care* I am convinced that by the injudicious planting of the 
fmaller ones laft feafon, my potatoes did not yield me half fo 
many bufhels a^ they* would have done, TiadArery* great ones 
been comniitted to the earth Jn their Read. Some experiments 
fioadd not lotig ago in England and Nova-Scotia, fet the 
diflference ih favor of large ones in a ftrong light, 

Ir cannot have efcaped your obfervation, gentlemen, how 
bfickward^eare in railing -of barley. -The extenfive and nu-' 
nierous breweries of Nei^York and other parts of the State^ 
are i>at partially furniftied with the material of malting from 
our own produce. It is undoubtedly a fubjefl of ferious regret, 
that while our fanners exha^ift the ftrength of their fields by 
impoverifliipg cijops of oats, they ncgleQ: the more profitable 
Gulture of barley, and thereby ncceflitate the brewers to import 
tlieir grain from the neighbouring Slates or from foreign parts, 
or drive our citizens to the lefs wholefome and more expcnfive 
ufe of diftilFed fpirits. The praftice of raifing barley is to be 
confidered more lucrative to the farmer, as being a better 
empioyniertt of his labour and capital, and like wife more ad- 
vantageous to the State by prefcrving the morals and induftry 
of fts people from the injurious effefts of rum and other ardent 
Kquors. * 

Nearly connc£lcd wilh this IS the raifing of Hops. The 
emolnment derived fioai hop-yards to the owners of Kentim 
eftatcs, may fer\'e as encouragement to the American hufbarid- 
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man. This- plant grows ^panuneouOy in. our ftate^ and uo^i 
doubtedly could be highly impiroYed by caore aod manag^menL. 
Tbatprc^r au^icion fhould be paid to it is to be wiflied, not. 
inecely for the fake of its flowers as an ingredient in brewings 
hut that proper experiments fhouU be. made on it^ rindy Uh 
kfk&w whether it ndghi not be prepared in a form fuitable ior' 
cordage or fome fitch mackii£i£iuse, Much reaaains yet u>ber 
done in finding out and preparu)g the fibrous parts of plants^. 

Thits leada to the confideradon of Hexnp^ of which large 
quantities are hnported. It is certaiidy a pity, in a couatiy' 
l^ke oui^ the cukivation of this ufefuL plam i& fo muc)» B4g}eded« 

Some obfervations remain to be made on feveral animals; 
both ufeful and noxious to farmers. Tho'^ all remarics on dfie 
breed of dogs and horfes may be conveniently fpared, fince- 
pains enough is already taken among us to rear them in adi 
their varieties, except that as to the farmer, fince confideraWc 
flaughter of fhcep is made by them from time ta time, fome 
better mode of training them for bufinefs ought to be praftifed. 

The Bos Bubalis, or tamed Buffaloe of Europe, ought to 
be introduced as a ufeful beafl for the draught. He has been 
long domefticated in Himgary and Tranfylvania^ and has beea 
lately carried into the South of France. His pafiage to the 
United States might be readily effefted, in one of the fhips 
trading to the Mediterranean* His ftrength is faid to be great, 
his temper docile, his flature large ; the hide thick, meat good, 
and milk favoury* 



> iNnii A^i^w t^t)M^Wi faViHg i^ight be #1^ In the atmual 
€xp€»<^ df ^ feli*m, b/ t*fe ' ftibfeitUtfen 6^ Willed irtftetfd tff 
tDifea. Thefel^- fci^atilfes ' Ifr^^^upori teft att* eoatlfef food thaii 
hOKfes^ beat iBOrtf dmigety andhafdAiip', anclttveio a greater 
age-, WJiat tiuraii igM¥^»9^e d^the kib^noiW ftitviee A^y are 
c^pfiblf; ,o£uiudergqiag, ii^adersj t^p ^^cjedipg of^tbeBar? 

iEH*irfejeaSte*t of the tebow of f)ken, andf <be dniploymcnt 
of di^t vJ^^iilus anfct expchftSri^ flrfrfmal the Hbrfij; is^ httoo 
jnanf pkces^ ft matter ^f feriousiegret; Tl'o^ carr^r on Ac 
i^t>ritt'o€<t grctot ^arttatidn- bjj^brfe^bbour, vritftoUt the afBft- 
attfei of^lcet^, is perfiaps ciiie of the worA pfeecs of Amcric'atl 
hulbaiYdiy. tYet feiNv^frciqiietilty may'we fee large' fente matiai- 
gedlivh6olhSei*Wyl » ' •' ' i ' ^ - 

Bees ought to be more commonly raifed than we find them. 
At a Tmall expence they may be increafed to any number. 
And What is particularly worthy of notice in their hiftory is this^ 
that all the produft of their indtiftry is clear gain, fince tlie wax 
aiid honey arc extra£led from fiowers, without any damage 
or lofs to the land or its proprietor, and if not thus faved, 
would irrecoverably perifh. It is alfo ti:ue, that cultivated 
lands, abounding with clover and buckwheat, aflPord food for 
very great niimbers of them. Therefore, that ftate of agricul- 
ture which is beft adapted taour convenience arid comfort, is 
at the lame tmie mod fuitableto the multiplication of thefe in- 
lefts. On account of the deamcfe of fugar, it muft be very 
advantageous to raife bees, becaufe honey in many parts of 
domeftic oeconomy, is an excellent fubftitute for the produd of. 



c;a(qsyp|tei»*j(gf ^L^j^^.i^^^iidye aueniiofti^o^biisiobjeaj fo 
i(i\\\c\;x .of xbifiV^^^l^PkfoujeNfwjCetening rtiay i be^rppovidcid, a3 to 

Too mWrri^nSc^hrnbt* be-mke'Vt6-miijriivti^tffe^*brtea-^o'f 
5?WrP^i?f»nParM?i4^rfy 1^ jfa»r^^ f fifpfi^sih^ifoww^l.. .^Thi&^ftat 

^4P0^U^r<^,.,li^s,/^en too..^ucJ)rnegle£l^-t)y- oftir^ciuzi^n^/ - i 
knpw of np ,phyfical rejffofn.rwliyfftljft, Aipei^^jir /he^jx iho^W 
po^:yi^ %P9i9s.a?| Kg? and' .^ii^^.^ tl)o&i<^ ^E^ppj(^: . ^ Qm 
ipan}ifa£l}4rgs.;Qj^ . b5q^d,',9l9^ ^ai^jd. .od>er ' ^^f^ei)\goods :wiil ircfi 
quire an increafing fupply of this mateti^l^ ^ijd^VJH Joflili I 
truft, furpifh fuch excellent kinds, that our beaux fhall take a 
pride to array thenifclves in homelpun. In point qf falubrity, 
X am bold to fay 'that wool f^r exceeds^ linen or cotton, and 
in oui;' variable climafe is fa peculiarjy calculated to,, guard 

/ \'}: ' ''J. ,t^ X '; . '• '•■'''.'111' ' \» w>. ,(>' 

the body agaihu tjip viciffitudps of the weather, that every va- 
letudinarian fliould wear flannel to regain his l^ealth ; each well 
berfon to prcfcrve it. A flannel fhirt may, he called the palla- 
dium of health. ' The fuperior neatnefs oHinen in ourdrefe, is 
but pooilv compcnfatcd by tl\e ,unwholc(bmencJs of it. 

: Co.-Nc^HKi^^'G.tbe 'whcaUinfc^.l^ I aqirbdppy to.Obferye that 

^ itfcemsto be rather on the decline. • Yptfome fidds of wheat 

:g;crc mpch inji,ired by itib<tfgne >fcimer ffti iou:: itiisobt imp/ro* 

'l^;xblc, tha^Jjike pth(;r pJague^ j^,afii<wilar nature, it hat its pcridd, 
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pew jiatur^liftsjr iWitb; a VietWjitoifind.oQtiWkethev^k^laad^Werl 

h^nikff^i^y^ky.^^TyJ^J^^ aBfe;ab,Prefidiiit ofrtHtrii^jpai-.Siiill 

has ncv.r^fRj[^fi9il)§lifeyifiittfi:>^i^^ anj^qiatoLofliSeiiiiianj^J 
That gentleman, whofe zeal and fuccefs in enlarging the bounds 
<*>if;hmMn knoifelfidge iic»ie.()6fv ytaotf a«re ^flfftoger^^tbpwkh age- 
iimpu^ dtArt 'bf^aiForfdirig erery affi 

come this deftruftive animal, fent me the learned-^rid^fjdendid' 
Italian work of Count Ginanni of Ravenna, upon the difeafes 
to-wfc^ch Whi5ati$'fi*je0[ in its^growirig fete. fOelle hiafetlie 
ddgrarto^in ErblinPefaro 175^/ ^4to.) Tn the^hfntH'chap-' 
ter:4rf. the tecdftdi^aW of>j!hb'i^fl^,''ft^ Wcft^'ftftrBaive^to 
Italian wheat, are particularly defcribed and enumerated* t6"f he- 
number of fifty different fpecies and more ; but upon diligently 
examining .the thafafters arid plates; there given 'of^them, I 
cannot fiHd the American wheat-infe£l noted. It is probable,' 
tb^ef6i^,f'"th{^ fly i^ ncjt an'inhabitKnt of tlie 'iS^outVoF Europe/ 
ot-it^would not'have dftaped G/niznnY*5 accurate fearch! ' 'ItHo*' 
perhaps the '?hf<f6t mentioned, but' not accurately delcribed by' 
Mr. -Chnieauvihx, may b<i the one now alluded to.'" oVthis,* 
however, his brief account of it,* and the want of an engraving,' 
do not permit me ta be^ pofitive. As long ' as ' it continues to 
diftrefs us, we can only counteraft its attacks by richly inanu-l' 
ring our fields, and- late-fowing our feed. We are almoft 
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cAtiiiely ut the dark m^&mg^Aie hiftoiy of tfae infed^ injcuioiJA^ 
tQ.Qur u&ful plants^ and that nqaii would be laudably gjni hent^ 
ficially^fioiplojred^jtfbo fhouldxoHeftwhat is knowable concern* 
mg the different, nioths, bugs, tilts and worms, which infeft our 
fiddfi aad gardens. A woork.of this kind, executed after die 
mansaer oiGinafiau^i^ or upon the plan ^f -A^ai^mter*5, would 
be a capital additipn ^ to our Gtcorgkal • fund of knowledge. '•' ' 

J F thp C)h9^iX¥>i^gQAt of the Alps, was mi^ed out upon the 
Allegbany mouataim^ it is very likely, he wdold thrive and^ 
nwj^tiply there; : ; . > 

Heath-hens, teal and black-duckj^ might pipbably be 
eafily tamed, if attempts were judicipyily madp j :v¥l the ai:^ui- 
fition pf thefe Ibwls would ladd richly to ou^ ftopk of domeftic. 
poultry. , : . . , . . /. w 

But t forbear to dilate oq any more of thefe particulara. 
My hearers have the numerous volumes written within a fqw 
years, on ceconomical fubjefts, in thej different modqfntongucs,, 
4ifplayed befqre them ; or if their claflical tafte fhould lead . 
themfto turn over the pagqs of the Jnatin authoi;^ whofe works 
are extent, Columella and Cawley will afford them abundant' 
pleafurc, while the Georgica ofVir^il^ and the Pr^dium R^fii^ 
cum of Vanicr, ftiall convey th^ molt folid.inftxu^ia^i to th^ir. 
minds. . , 
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EXPERIMENTS and OBSERVATIONS 
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C^iJiWUOM OMi/ ^'^^hsious OoMin^^ 



BY .. , 

Mr. Chancellor LIVINGSTON. 



THE ufc of Cypfum a3 a manure, feems in fomc meafiire ta. 
have created a new aera in agriculture ; prior to this it was 
generally admitted, that dio* farmmg might rank among the. 
rational amufements, it could not be coniidered as a profitable 
emplayment for thofe whofe avocations or difpofitions do not 
permit thfcm to attend to that infinite catalogue of minutas^ 
that high wages to the labourer,^ and. the low price of produce 
render effential in our. rural (Economy. The fanner's profit,,- 
being the joint refult of thefertilitv^ of -hi^ ground and his labour,, 
the excefs of the firft can only compenfate for a deficiency 
of the lafl. Thus the acquifitions of the gentleman farmer, 
(Whb may lay his account in being worfe ferved than the com* 

D 
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mon hufbandman) muft be principally derived from the means 
^vBrdialarger capital affords Hm^ of fertilizing liis ground. 

These means, however^ are too. often bcyoni die reach oC 
thofe, even, who are willing to purchafe them. Calcarious 
earths are within every mari^s reach, and yields fo certain a 
return from foils to which they are adapted, as to enfure a 
decidecj profit upoit the capital employed in procuring them. 

It is now three years fince I have commenced my experiments 
upon Gypfum. I Ihall lay the refult of them before the fociety; 
tho' they may not ap^ekr nev^to many gentlemen prefent,they 
may incite others to a farther profecurion of this fubje6l, and to 
a more regufar alTlt^ccarate regifter of their experiments, than 
can be expefted from one in my fituation, who can only 
purfue afgriculture as an ' amufeihcnt — -which muft, like every 
other pleafiirable relaxation, give way to. the dutie^ whiph my 
fiation requires. - 

No. 1. 
* QtJLY, 1789.] After my buckwheat was come up, Idreffed 
one fourth of an acre, with a bufliel and an half of GypJumSo^- 
ing three pounds of clover feed; It appeared tome, that the 
buckwheat was fomewhat the better for it, but a very heavy 
^in lodging it when in full bloffom, I could make no accurate 
experiment — foil, a poor worn out fandy loam. 

' rj UN £,1790.] Clover on this fpot extremely fine j produce at 
one cutting, one ox-load or hs^f a ton ; the after grafs fed down* 
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. £l¥i*^» ^5t9^^*] ^LovFR equaj toj^e^lafty^^j fxci^pt that it 
was more mixed with natural grafles — after .^raf$;;ypi:fci,thaji 
laft year, a great deal of fummergrafs having got in. 

N. B. As weighing liay immediately aftfer it is made, would 
be very inaccurate, from its drying aifter it ishoufed — I eftimate 
the tons in 411 thefe experiments by ox-loads, at tlie rate of one 
ton to every two loads ; which, however, I believe it will be 
generally found to exceed. 

: '- .' ' : : \ '. \ ' No.;2. • __ • .cH .'■'•■ 

^1789, April 10.] Stre.wjed ,9yer or^ third of aa acre of 

.rye^ four and an half bufliels of Gyp/um, .and.fevenpoiinds of 

red clover feed ; the foil a poor fandy loam, being the ridge of 

a hill, at the depth of fix inches a fliarp red fand which the 

plough often brought up. 

QuL.Y.3 Cs-ORof rye . ordinary , ftraw unconaimonly taH 
and fpindled. 

(^September.] The clover has got to a furprizing height, 
a great part of it in bloiTom, the g^roujid completely covered. 

[1790, JuNJE.3 T«i8 clover finer than any I ever befcwb 
faW, many of the fteins three feet long — the whole lodging, fo 
that I was compelled to cut it before it was perfeftly ripe — 
produce, three large ox4oads. September 2d, crop very iine, 
being^abfent when cut, I knpw not exad amount. 
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£i7gtr3 Clov^«. in every refpeft cqtui to thi laft year, &d 
«town Ae fltftergrafe. 

No. 3. 
, , Threp acres of grpund of the fajne field, but in better heart, 
lying flatter, having the wafh of the adjoining hills — 1 787, well 
manjLired and yielding com and potatoes-T-i783^ wheat and 
clover, and left fof grafs — 1789, mowed for hay, produce four 
ox-loads of hay. April 1790, dreffed this with fix barrels of 
Gypfum. June, mowed for hay, produce feven ox-loads. 
Double of that produced by ftich parts of the field as had no 
'Gypjnmi h\xi half a ton an acre inferior to that wtiich was. . 
fown over the rye,' on much poorer ground; after grafs very 
good; took no particular account of it, being abfent When cut. 

(^1791.] Grass about equal to the laft years ; more natural 

graffes, and fome weeds make their appearance; the after crop 
jidt fo good, 0mi\g «o the extreme drought ^and a quantity of 

fummer grafs getting in. 

No. 4. 
' On a lawn of fix acres, which has lain to pafture for ten 

years, a loam inclining to fand, upon a clay bottom; fome pains 
-had been taken io get diia in good grafs, arid for that purpofe it 

ha4 be©n manured 1787, and cattle had been foddered th^ 
-winter 1788 upon it; but it ftill produced a great quantity of 
^daifies and forrel, and changed colour at every drought. 

April 1790, dcTcffed one half of it, except a ftrip of 100 paces 
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long^ and ten vide^ ia die middle of it, with fix bufheis of Gyp^ 
Jitm to die a.crc, the od^r half with three baihels of Gyfi/um, 
and ten bufheis of unleached wood-aflies mixed to the acre ; in 
four weeks the effe£b of both were vifible when a flock of 
iheq) were turned upon it, and it has ever fince^even through all 
the droughts of this fum^r, i79i> though clofe fed, maintained 
a moft deep and beautiful verdure, being thickly covered 
yf'uh white clover and fpear gra(s; the weeds are deftroyed* 
No diftin£Uon is difcoveraWe between this which had the aflies, 
and the Gyfificm without afhes, while that ftrip which had neither, 
has been parched during both fummcrs, and yielded fcarce any 
thing but forrel asd other weeds. 

No. 5. 

On a dry hillock, confifting of a kind of flaty gravel, mixed 
widi large ftones upon a bottom of rock thinly covered with 
clay; its natural produce forrel and other cropping weeds, 
sff^ding fo thin a covering that the gravel and ftones were 
always vifible dirough them ; drefled April 1 790, about two- 
riiirdsof an acre, wkh three bufheis and an half of Gypfum; by 
the 26th of May it was covered with fuch a coat of white clover 
as formed a beautiful contraft with the refl of the hill; the 
weeds were entirely deftroyed; the flowering flems of the 
white clover were fixteen inches long, and the blofToms fb 
thick when in full bloom, as almofl to cover the field. As it 
was too flony to mow it was fed down with fheep. From the 
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firft of April to late in the autumn 1791^ it has difplayed the 
fame beautiful appearance through the whole of diis dry fummer. 

No. 6. 
On three acres of ftifFclay ground, laying very flat (part of 
a field that has been mown two years) drefled with fix bufhels 
of Gypfum to the acre. The appearance of the grafs during 
the fummer 1 790, of a deeper green than that of the reft of the 
field; no great difference however in the firft cutting of grafs ; 
the after-grafs evidently more luxuriant than the reft of the fields 
but having been fed down, cannot eftimate the difference. 
This fummer, 1791, being remarkably dry, the above three 
acres were very fuperior to the reft of the field. The diffe- 
rence being, as I judged from counting the hay-cocks, as 7 is to 
4 ; the beft, however, not yielding more than one and one third 
ox-loads to the acre. 

No. 7. On the fame field. 
[[Auguft, 1 790.] Sp R E A D on a rood of the field laft mention- 
ed, one bufhell of pulverized limeftone. This fummer, 1791, 
the effe£b of it were difcernable to an inch, both in the ver- 
dure andluxuriancyof the grafs: the difference between that 
and the parts adjoining were in its favor (as I judged by count- 
ing the cocks) as 7 to 4 ; from whence I infer, that on clay 
ground, eight bufhels of pulverized limeftone, is at leaft equal 
to fix of Gypfum. 
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No. 8. 
Tried at the fame time, the effefts of pulverized limeftone^ 
in the proportion often bulhels to the acre, on part of the ftrip 
which I had left on the lawn, mentioned in experiment No. 4. 
The fimimer 1791, it acquired the fame verdure as the part 
that had been dreffed with Gypfum. 

No. g. On Indian Com. 
[1791.] Eight acresof Indian com were planted in a black 
boggy earth, from three inches to ten deep, over a fpungy wet 
bottom of ftifF red clay, intermixed with fmall pebbles of iron 
ore. The whole was manured in the hills with long litter and 
ftable dung ; to four acres of this manure, was added at the 
firft hoeing, a table fpoonful o{GypJum to a hill, two acres were 
manured with pulverized oyfter ihells — three rows with aihes^ 
three with pounded bones — ^a half pint of each to a hill — three 
with a fpoonful of fait ; the remainder of the field had no other 
manure than the dung. The fheep breaking in eat all the falted 
hills, and damaged thofe manured with bones fo much as to de- 
feat the experiment ; the remainder of the field was fo much 
alike as 'to enable me to draw no inference from it in favor of 
either of the manures; from thence I am led to infer, that upon 
this rich wet foil they are of no ufe. 

No. 10. 
[1791.] Manured two rows of com in my garden — foil a 
rich fand, that has been fifteen years under garden cultivation. 
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with Gypfum^ a fpoonful to a hill— two with pulverized oyfter- 
fhells — two left unmanured ; the difference fotriflingt that no 
inference can be drawn from it in favor of thofe manures* This 
is a remarkable faft, fince the foil independent of its richneG» 
was of that kind which is moft benefited by Calcarious ma*- 
nures, and confirms what the experiments of the clover upou 
the rye field had before intimated^ to wit, that the operations 
of this manure is very little aided by the natural fertility of 
the foil. 

No. 11. 
In order to render thefe experiments more extenfive than 
the foil of my own farm would admit, I fumiihed feveral of my 
tenants with Gypfum^ and attended to the application of it. I 
fliaJU feleft from them only three out of many e3q)eriments on 
corn, the refult of all being nearly fimilar to thefe. 

1 ft. Was on a field of twelve acres of com^ the foil extremely 
poor, and incapjable of yielding any ;thing without manure» 
except buck-wheat and rye. It was that ipecies of land which 
is known by, the qame of fhrub oalf and pitch pine plain; five 
acres of thjs was manured witli ftable dung — three rows wit^ 
pulverized oyfter-ftiells — three with unl^ached afhes, half a 
pint of each, and the remainder with Gypjwm^ a table %|Oonfiil 
to a hill. 

In the beginning of the fummer the dunged part made the 
fineft appearance ; the aflies next, but as the drought came on 
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tlife Gypfuni and fiidls, gained upon bolh.M%e aflied C5i^ ^nied' 
ydlow» and that which was dunged was ndther f6 large nor 
fO) well loaded, nor of fo deep a green as that dreffed with 
Gyfjum or fhdk. 

' On another field of fi^ actes treated in the fame manner (the 
foil being fomewhat better) being a light loani upon' a clay 
bottom^ I could perceive no difference between the corn pro- 
duced by thefe manures. The Gypfum and fliells were how- 
ever put to die fevereft trial, as they ftood on the top of a 
ridge, while the others (from which miracles were not expeEled) 
occupied the flat ground below, i 

The third experiment was on a loam inclining to clay, three 
acres was dunged with ftable dung, put as ufual in the hills; 
three were dreffed as above with Gypfum; two rows were left 
in the middle of thefe without manure, and three were treated 
with wood aihes, half a pint to a hill. That without manure 
was fo pinched with drought as to yield nothing; theafhed 
rows were inferior by half in the fize of the ears, and the 
general yield; the dunged part was good, but ftill fell far fhort 
of that which was treated with Gypfum. 

No. 13. Flax. 
[^1791, 20th May.] I VIEWED a piece of flax, about half an 
acre, fown by a poor tenant, very injudicioufly, on a dry fandy 
declivity: it looked (as might be expcCked) extremely fickly ; 

'E 



aM w it waE$^vide0ttlu(t it kadi^icnfittfficient ftamina to lufJ. 
tttft the h^at of fiuiimer^ h^ pix^fed pk>ughing k up. I took ; 

upon me to be its phfficiaiv ami poefcribed. three buflidt of 

* 

Gypfum, to be taken the next morning, while like dew was o^' 
the ground. I (enthim tl^e dofe, whi^h ywis fiaudifully 4dii»i-* 
niftered, and I had the fatisfaftion of feeing him |p4)er more 
flax from this half acre, notwithftanding the unccnnmop drpugbt 
of the fummer^ than any acr^ in this neighbourhood afibrded» 
^■^N. B^ I borro>red fhis hint frpH^ Mr. Willi va Cpckbu^ne,, 
>?hQ had experienced the beneficial eflfeftof Gyfjim <^ fl«^x^ 

No. 1^^ Oats. . '^ . 

C^79^*Il FivB acres were fpwn the lalt Ijpring^. on ihe 
fame kind of black ground* which I have defcribed in e^cperi-^ 
iient No. Q, b^ing part of the f^ipe field: one was m^^uired 
with Gyfjnm^ feven . bufliels to. the acre; one with ihella 
pounded, bi\t not ground, fifteen bufli^Is to the acre ; the reft 
|iad no manure. I could perceive no difference, the whole 
field being equally ^pod. 

No. !§• Wheat. 
[ I HAVE made trials on dtree different fidds of wlica^ of the 
efficacy of this manure, but have no reafon to conclude from 
any of them, that this g^rain received benefit from it. 

No. 16* 
[AprH t79i.] Two acres of a ftrong foam, being part of 
a field of wheat, were manured with pulverized oyfter-fliells^ 
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better than the reft of the field, the difference wae fotj!ifliiig 
afs ta wanni^t,^ C9nclulk>ns ia it&iavour.^ 

No. 17. 

[ApfiV^T^t*! STi£i»rEj)' pukoriioed <^fte2r-*fhf ^^^ half 

sin aqre of poojr wori^ out g^puind^; on which rye gj-afs had 

been fown the yes^r jbelore;. ii^ouldi npt perceive ih^t the ^raf$ 

was benefitted by iti 

No. i8- 

' .Sf^bv^eI) fev€n bafliel«^gt«6Uiid^'6iyitei-iheiHs ovQrhalf Alt 

acre of rye, in the poor foil before defcribed in expierimeat 

<Ncu tx^ aiod dir^. biiihels of Gjf^um ofi janQtliex ^alf acre 

^djpiqing^i. fowed \cn pounc^ of red cjpver feed over both: 

the rye not better thaa the reft of the field; the clover feed 

was bad, and came up thinly; that, however, dreffed with 

oyfter-ftiells, much better than that manured with Gypfum. 

T own thi» fiitppkedme, as the refult of every odier experi- 

«ient of oyfter-fhells on grafs paving mad© leveral upon a 

feiall fcale, which I have not noted) has been un&vourable. 

I, however, attribute that to the e:<treme poverty of dm (ai]^ 

which imbibed the oils cohtaiified in thi^ frcflr oyfter-fbells^ and 

ihus fuffered the air to make an impreffion upon them, whick 

I fuppofe it could not do immediately on richer grounds, 

From the above experiments, I think we may fairly draw 
the following inferences, * 
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ift, Tkkt Gyfjtm'in fciaM <juanutt^ h^ no vifibfe eflFea 
on whfeat or rye. . M 

2d, That it is uniformly beneficial to Indian com, unlefi 
it be in very rich or very wet foils. 

3d, TrfAT it is beneficial to flax on dry poor fi^idy land. 

4th, That it is peculiarly adapted to the growth of clover 
in all dry foils, or even in wet foils in a dry feafon. 

5th, That limeftone ptilverized has fimilar effeOs with 
Gypjum ; whether it is.beWer adap^d to wtt foils, I cannot yet 
Jietcnraiie. ' - - ' 

■ 6di, Another faft fecms to be very wdl eftabliflied, iho' 
I can fay nothing of it from my own experience, to wit, diat 
its efFefts as a manure are hardly perceivable in thc^cinrty of 
the fea. 

I KNOW not whether thef^ fiifts will be deemed fufficknt to 
ferve as the bafis of a theory on the nature of this manure^ 
but as this fubjeft appears involved in difficulties which no 
one has yet attempted to remove, I conceive that the man who 
in dpubtful cafes hazard^ even a defedive theory, helps to 
enlighten a fubjeft, by provoking others to combat his opinion- 
The jirft ftep in determining how Cakarious or Gypfious earths 
operate as manures, is to acquire a knowledge of their conlli- 
luent parts i and for that purpufe I could have wiflied for a 
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ipOre iccvrate analyfis of them than my imperfeQ: knowledge 
qf chyiniitry has permitted me to make. I mixed a quart of 
pulverized Gypfwm .with an equal quantity of wood afhes^ and 
leached it with boiling water; as it evaporated, it depoGted a 
fait of a dirty brown colour, the cryftals imperfeftly formed. 
It was faturated with a folution of potalhes, and, when cold^ 
fliot into regular cryftals, which were fharp at the point, and 
broad at the bafe, not unlike to the blade of a fmall fword. 
Though this is not the form of vitriolated tartar (which is the 
fait produced from the vitriolic acid and a vegetable alkali) 
the diflFerence may have arifen from a metalic gas, which 
might have been detached from the glazing of the veffel 
in which it was boiled. This I the rather imagine, as I 
afterwards obtained vitriolated tartar by fuffering the liquor to 
evaporate flowly in the open air, to which it was expofed for 
three weeks. Pulverized limeftone, treated in the fame way, 
gave a neutral fait, coniifting of a great number of long thin 
needles, equally thick at cither extremity. As this is the fait 
produced by combining fixed air with the vegetable alkali, it 
proves that the eiTential fait of limeftone is Jixcd air, which 
Jhews a difference between that and Gypfum that may in cer- 
tain circumftances be of confequence, particularly in foils that 
abound with a vitriolic acid, as many boggy foils do; in 
vhich cafe the limeftone (hould be preferred, fmce the eleftive 
attraftion between fixed air and Calcarious earth is weaker 
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than that ^ich exifts between this and the yitriolie tcid ; the 
firft will therefore be diilodged, and the rupQrabun4aat acid of 
the foil b^ abforbed by the Cakarious earth. 

It is evident, then, that Gypjious earths contain an acid, 
capable, when united with an alkali, of forming a neutral fait, 
in which water is a principal ingredient. This earth alfo con- 
tains phlogifton, or a principle of inflammability; as I inferj^ 
ill, from limeftones being ufed as a flux for fubftances which 
cannot otherwife be reduced by fire, as pure clay, &c. &c. 
lid, from its having once formed part of an organized animal; 
3d, from fome experiments of Doftor Prieftly, in which he 
exprefsly declares that he got a confiderable quantity of 
inflammable air from chalk, by the application of heat ; 4th, 
from the following experiment, which, being new to me, 
furprized me much : I put a few fpoonfuls of chalk into a 
glafs botde, to which I poured ftrong white wine vinegar, and 
corking the bottle, (after the firft ebulition was over) at the 
end of a fortnight, I found the vinegar, from a tranfparent, 
converted into a dirty black liquor. This change of colour I 
can only account for by fuppofing that the phlogifton contained 
in the chalk was fet loofe by its decompofition, and imbibed 
by the vinegar. 

Thus, then, we find in a Cakarious earth, moft of the 
elements that go to the compoCtion of vegetables, to wit, earth, 
air, fire, water, — ^and an acid, capable, by its combination 
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.with aClkaltes» of fonning a.fak which (hall diffolvi in water, 
and fit aU ibefe fiibftances for entering the abforbent veffi^b 
ofpUnis. 

rWatfon*sEl: 257.] Vegetables, on diftillation, yield 
earth an acid liquor, fixed and inflammable air, an oil and an 
alkali. In fome vegetables the acid and alkali are aftually 
found united, as in tobacco, fun-flowers, &c. and although 
chymifts doubt whether the alkali is not produced from the 
acid in the aO; of combuftion, yet I think this queftion is 
decided by the analyfis of tartar, which the vinous juice of 
mpft plants yield, and which is found to confift of an acid and 
an alkali. Macgraff obtained pure nitre from it by faturating 
it with niirous acid. 

From this analyfis of limeftone, which only differs from 
Oypjum in the acid with which it is combined, we might bfc 
led to conclude that it aided vegetation, by being converted 
into the food of plants. But how is it poflible to conceive 
that fix bufliels of this manure, which does not weigh five 
hundred pounds^ fiiould be converted into twenty thoufand 
weight of graft, which it will produce in two years on thp 
pooreft foil? Why will it not have the fame effeft in th^ 
vicinity of the fea, or on wet grounds ? And whence do the 
plants derive their oil and alkalies^ fince neither are found in 
this manure ? 
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It has been fuppofed, that tho' Gypfum iniiich fmall quan-i r 

tities may not ferve as food, it may ftill operate as the phyfic of 
plants, and ftrengthen their power of digeftion. This fuppofition 
is liable in my mind to ftrong obje£lions. ift. I can hardly 
conceive that plants (whofe lives it would feem muft be very 
regular) fhould have fuch weakly conllitutions as to require 
phyfic from their infancy. 2d. If we judge from the analogy 
between animals and vegetables, we fhould fuppofe that a 
ftimulus conflantly applied would lofe its effefts, and ulti- 
mately relax and weaken the patient. 3d. If plants were thus 
effeQed by Gypfum^ its advantages fhould be (contrary to the 
faft) comparatively greater in rich than in poor foils. To 
increafe the appetite where there is nothing to eat, would be 
with Shakefpear's Grumio, to fumifh the inuflard without the 
beef. 4th. As plants in wet foils are probably mofl fubjed to 
crudities and indigeftion, it is fuppofable that they would be 
moft benefitted by flimulents, and yet they receive but little 
benefit from Gypfum. 

By thefe objeftions (which perhaps appear flronger to me 
than they otherwife would from the fupport they afford to my 
fyflem) I am induced to rejeft each of thefe theories, in order 
to make room for the following, which fuppofes that Calcarious 
and Gypjtous earths fumifh food to plants, without being confu- 
med by the fupply they afford, that they are the flewards, and 
not the phyficians of the vegetable family. 
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I : I hAviobfervcddittt twa of thekigteciient^ ftiatfentet inw 
th^ compofition of plants, Co wit, the alkali and oil, wire not 
uS^ly fbundin iCakariaus earths, 4be frefh fbelb of fifh, and^ 
t..fbi«'Qlbersjexcdpted, firom wKieh a portion of oH and a volatilb 
aifcalimajr.be.cxtraaed;^ >I pBefiitne, howeVer, that an stmple 
fi^pljf of thefis. is MC^BdiPf 1^ the vigorous health of plants;^ 
and that Gyfifious eairths ifford them by the following procefs. 

' The affinity or attraftion between alkalies and the acid of 
Gypfum^ is ftronger than that which exifts between the ftone 
Aiid tU own arid) ' That is)t<> fayy ihe keid will leave the ftone 
OPtAr^to unicc witbthe alkali^^siappeariid by the experiments 
l.te^c mentioned^ by which neutral falts were obtained by 
la*Qbi«g pulverized Caicavinu ftohqs with^he lees of afhes. 

When' therefore an alkali comes In contrafl with pulverized 
Gypfum, it will atira£l the acid, andc<3nibiriing with k and water, 
fiorrti u neutral felt, while fee Calcariom'^zn\\^ deprived of Its 
acid; becomes cauftic. Let us then fuppofe Gypfwm pulverized 
and fpread thinly over the earth, it is evident that in this cafe 
fte^pofes a largd furfaceto the aaion of the air; if this contains 
a Volittile of vegetable alkali, which I fhall by and by fliew that 
k- does, this alkali will feize upon the acid of the ftone, and 
fonn a neutral fait. Salts I believe cannot chryftalize but by 
Are addition of water, which in their combination lofes its 
fluidity andteeomcs a folid body ; ' (he fluidify of water depends 
upon its heat ; it muft therefore before it becomes folid, part 

F 



Y'lth i^s^jtieat, probab^ in (be fona of infianiinable air. As all 
plants, ppflcfj^ t^s^ they muft have fbme means of feizing upon 
it M^henbroi^ght. "within their rcach^ t They will therefore either 
^bforb it by their leaves, or it wjlUtt^^h. itfelf to Ae watetthal 
i^iftnds in the air or on the earthy an^l tbltisbc. imbibed by the 
plant.; Chymifts fuppofe jthat this air. which becomes fixed iii 
plants^ caufes the produ6Uon of oils, tho* by what combination 
they are not yet fatisfied. (Fourcro/s Chymiftry, 55, fecond 
edition. . , , m - ^ 

, This then is one ipqdeift whiph Calcariims earth may fupply 
the oils and inflammable principle found in vegietables ; fince 
plants imbibe inflamm^ible air and emit it pure, retaining the 
phlogifton or inilam^table part, which is known to be a prin- 
cipal ingredient in them; the acid and, alkali will alfo te 
furriifhed, when the moiflure of the ; air, dews or. rain 
diffblve the neutral falts they have formed, and by rendering 
them liquid difpofe them to enter the al^forbent veire|s of plants. 
In this folution, the water which had loft its heat where it 
chryftalized, will again refume it with great rapidity, froni 
the air in conta^ with it. A§ the repulfive power px; elaftiqity 
of the air depends like that of all other fluids upon heat, it, i* 
not unreafonable to fuppofe that the fudden affumption of heat 
from the inflammable air which compofes a great proportion 
of the atniofpheric air, will depompound it, and compel it to 
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depofit its water, earth, oils, and Whatever other fabftance irf 
found floating in 'k. If inflatnmable*%Sr is contained in a 
receiver, and an eleQ:ric fplark paffed tJiro^ it, it may W made 
to depoiit a confideraWe quantity of water, wliich is always 
combined with it. In this way then oils and even earth may be 
fupplied, for it is ce«aiin that tfe water contained in the .atniof- 
phere poflefles aportioti of earth,- and' perhaps no other earth 
but this is fufBciendy atitiuated to enter the abforbent veflels 
of plants. Thus a gallon of rain water diftillec(, yields about 
fixty grains of Calcarious earth, which accounts fonthe encreafe 
of certain, plants without ekbet earth or w^tei-, an(^ Which are 
Iffll found to contain both. Should it ' be dehied-that tht 
ittradion of the heat from the atiii6(^hete is 'capable of decom^ 
pounding it, it will neverth'elefs be admitted that theire are 
an infinite variety of vapours which are exhaled by the fammers 
ftfn, which owe thdr levity to heat only, and not beihg penna- 
nendy elaftic, mull fall when the heat is attrafted'from th^rrt. 
Thence the fertility bccafioned by "dews impreghiated- a^ they 
always are with a variety ofheterogeneous fiibftances ; fuch of 
thofe vapours therefore as float tiear the iearth's furfece (and 
ihofe will be moft fertile) will fuddenly be condifthfed by any 
extraordinary degree of tol'd, which tTie folution of tM fak'I 
have mentioned may occafioh. But the efFeft of the Calcarious 
earth does not flop here ; it is toot fatisfied with a fmgle opera;- 
tion, but like a faithful fteward llHl exerts itfelf for the fupport 
of the vegetable family committed to its care. This earth, when 
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cieprived of its acid, is rcodered cauftic, and wiU thercfoi^ 
greedily imbibe the acid from the air, after whkh it wiU.be 
br<Hight>a^^Q?ts original ftate, and will form new combina--^ 
lions with alkaline vapours^ and the lame pipcers will be 
continually repeated^ till it is itfelf diflblved in water» borne 
gway hy the air, or ablbrbed by pi^t$i to all which cafualties ib 
ifi fi^bjeai, That acids ^x^ft in the air i^ proved, ift, Ytom their 
^)eing capable not only of evaporation, but of being peadieted 
jverfli^nwtly elaftic^ and even in this ftate capable of combining 
with alkali^, which can in like inanner be rendered penna* 
Refltly ?l*fl|icv ^rof)» jheir m\Q^ ^, wfeite cloud is prodwec^ 
Tyhicjj 4X)r)tain& * Muti^al f4t* . > 2d^ If quickJime . \s ^ kept c^ry, 
and ^xppfed a lopg time tp .4he air, it wiU becoqie effet? , aad. 
lo(^ its cauftjcity by its re-union with aa acid. 3d, If a cloth 
moiftefl^dby a (Irong folution of pouaftes is expofed to the 
airi.k \^iU be covered with.fjJine chryftals of.vitjri<?Jated tartar, 
4tb, I£ jbe ejuth from wlvich faU-rPPUe h^$ beeamade is expofed 
tp the a^r,. it will pcjc^visr the nitrpus apid it had Joft. In 
fdme parts pf:. the Eaft-Indies falt-peure is raiade by fetting 
fire to a long gm(s yhjch grows on the declivities of bills ; that 
allies fcrves as the alk^lin^ bafe of nitfe (which is a neutral f^f 
composed of,?inacid anda^ alkali) th^.acid of which floats, in 
the air and combines itfelf with thp alkali, forming the fait which 
is wa0ied doNyn by .the rains and reccivjed jn refcjrvoirs at th^ 
foot of thp.hiHs^ where the water is fvaporated and the fait 
chryft^dized. - ._ , .. , , 



n: 
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' This part of the theory will therefore hardly admit of a 
ifeubL The exiftence of an alkali in the air I think is proved 
from the extreme volatility of fbme alkalies ; from the pofii- 
bility by heat alone of rendering them permanently elaftic. 
From their being continually exhaled from burning and putri-i 
-fying fubftances. — ^Dr. Black imputes the ruft of metals to the 
a£tioa of an alkali exilting in the air^ and fays alkaline falCs 
arc often collefted from the corks of bottles containing 
acids — the atmofphere itfelf is a compound, which differs fb 
eflentialy from pure vital air, as to contain only 28 parts ih 
too c^ k; the reft is fixed and inflammable air, fire, earth, 
water, and an incite variety of other fubftances, befides va- 
pours diat are tK>t permanently elaftic. The pureft earths, 
the hardeft metals, may be converted into air, and float in 
the atmofphere, which may itfelf be changed into water, and 
water into folid earth. 

What ftrikes me as aTartlier evidence of the exiftence of an 
alkali in the air, \s^ that fuch parts of flint or limeftone, as are 
cxpofed to the aftion of the air and water, are always white 
and foft ; flint I believe is not foluble in acids, but will diflblve 
in alkalies J nor can the dccompofition of limeftone, be attri- 
buted to' the aftion of acids, fince, as this is very gradually 
effefted, it is to be prefumed, that if the acid in the air was 
ftrong enough to expel the fixed air, it would unite with the 
Calcarious earth, and ftill form a fait with an earthy bafis of a 
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different fpecies. May we not then conjeflure, that this change 
in the limeftone is caufed by a combination of the kind I have 
mentioned ; and the rather, as we find when it is expofed only 
to the atlion of the air, and not waflied by water, that it forms 
faline efflorelfences, which fpeak the union of alkaline acid, and 
earthy fubftances. Dr. Watjon tells us, that from the mortar 
of an old bam that was covered with thefe eflSorefSences, he 
extra£led perfefl cryftab of pure nitre, without the application 
of any alkali ; and yet we know, that an alkali and an acid arc 
effential in the compofition of nitre. — He does not attempt to 
account for this. — I fhould however prefume, that it could only 
happen by the lime in the mortar, having recovered a nitrous 
acid from the air, inftead of the fixed air it had loft, and that 
the putrid exhalations from the vegetables contained in the 
barn, had furnifhed the alkali, and that from the combination 
of thefe, with the moifture of the air, refiilted thofe effloreff- 
cnces that formed the nitre. Dn Black afferts, that the 
effloreflences found in damp caverns or cellars in England^ 
contain a great proportion oi fojfil alkali — this alkali is not 
found in Europe, unlefs combined with fea fait, of which it 
makes the bafis; and yet thefe effloreflences are derived 
from the moifture of the air : does not this argue the exiftence 
of an alkaline fait in the atmofphere ? 

It maybe objeftcd, that if alkalies and acids exift in the 
atmofphere, they would by their union form neutral falts in 
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the clouds. Tho* I by no means confider this as a neceffary 
confequence, fince the repulfive power of the particles of air, 
may keep the alkalies and acids they contain without the fphere 
of each others attraftion, yet I am inclined to believe, that 
this combination does a6hially take place. To the heat 
generated by this combination while the falts are forming, I 
attribute the variations that are felt in the degrees of heat that 
prevail at different times, in the ftilleft weather, when fummer 
heat ihould be uniform ; to the folution of thefe falts, that 
cold which generates froft and hail in the warmeft feafons. 

There are places among the mountains, and in great forefts, 
where frofts prevail every month in the year. There are 
others, which by clearing are freed from this calamity, which is 
known fo often to diftrefs the firft fettlers of a new diflrifl. If 
frofts were occafioned merely by the influence of cold wiDds, 
the places moft expofed to thefe would be fubjeft to them, and 
woods and vallies would afford a flielter againft them, as indeed 
they often do againft frofts which are derived from this fource. 
The reafon of the prevalence of froft in woods and fhelterecj 
vallies, when the general temperature of the air elfewhere is 
warm, I (hould take to be the greater exhalations of thofe 
fubftances that form falts, and the folution of them by the vapours 

Note. The ruft of iron will yidd a volatile alkali— ruft U acquired by 
expo&re to the air. [^BUck.J^ 
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that arife from thefe moid and (heltered fituatioiis. HaU too 
cannot be afcribed to any other caufe ; if it owed its or^in to 
cold only, it would be more prevalent in winter than in fummer ; 
it would, like fhowers of rain,extend over large trafls of co\pitryf 
and it would fall from much greater height^ than it general)/ 
does. But hail, like froft, is often confined to a very narxow 
region, prevails in the warmeft weather, and in long clofe vallies 
at a diftance from the fea, more than in the open country or 
near the ocean. Thus France and Italy are extremely iocoa^ 
moded by hail-Aorms ; in England they are very rare. All 
thefe phenomena correfpond with the theory laid down; in 
fummer are the greateft exhalations of volatile alkalies. Thefe 
are more like to arife, and form their union with the aerial acids 
in vallies where the air is mod compreffed ; in thefe fituations 
they frequently meet with thofe moid clouds that diflblve them 
fuddenly, and afford the water that is by the folution of the 
falls converted into hail. The fait compofed of an acid and a 
volatile alkali, as fal amoniac, diffolves with great rapidity when 
it comes in contaft with water, and generates a great degree of 
cold ; while common fait diffolves much flower, and does not 
generate fo much cold by 18 degrees \h its folution; for 
which (among other reafons) hail prevails lefs near the fea than 
at a diftance from it. That fuch falts are formed in the air 
is farther proved from the experiments of Ma-rgraff and 
Doftor Ratty, who both obtain a bitter fait from fnow and rain 
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'Mrat^r m diftiUariori, but mtich lefs from fnow than from rain 
*water. Doftor Black admits that both nitre and common fak 
are formed in the air. A farmer needs no better proof of the 
exiftence of the latter in the atmolphere on the fouth fide of 
the Highlands^ than the indifference which cattle (hew there for 
fait, and the eagernefs with which they feek it at a greater 
diftance from the fea^ I fliall now endeavour to reconcile 
certain phenomena in the operation of Gypfum to this theory. 

ift. It beaefits dry more than wet foils. 

Because Calcarious and Gypfi&us earths are at all times 
jfoluWe in die water. In wet foils they will be diflblved and 
wafli away ; befides the moifture which invelopes the particles 
of Gypfum, proted it from the a6tion of the air, and prevent 
!the combinations on which this theory is founded. As lime- 
lAeneis lefs foluble in water than Gypfum, perhaps if applied 
in larger quantities, it may be more beaeficial to moid land. 

2d. It is proportionally more advantageous to poor than to 
Tich foils. 

ill. Because the putrid vegetables which compofe a rich 
mold afford a fufEcient quantity of alkalies, oils and acids, but 
principally becaufe after the Gypfum has parted with its acid by 
combining with the alkali, as before fuppofed, its earth being 
^hereby rendered cauftic, combines with the oils with which 
fuch foils abound, and is thus fheltered from any further opera^ 
lion of the air upon it. Perhaps too the vitriolic acid inftead 

G 
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of uniting with an alkali^ is attraded by the oils it finds in the 
earth ; thefe it renders vifcious, and by its combination forms 
fulphur, and thus is rather hurtful than ferviccable— K)n fuch 
foils pulverized limeftone fhould be preferred. 

3d. It is lefs beneficial near the fea than at a diftance from it, 

ift. Because the winds that blow from the fea whicTi are the 
prevalent fummer winds, are probably lefs impregnated with 
thofe alkaline fubftances which putrid animals and vegetables 
afford, than thofe which blow over a large traft of land. 

2d, Because it appears from experiments made in Ireland, 
that fea fait is contained there both in rain and fnow water. 
Sea fait is compofed of the marine acid, and a foflil alkali, to 
which latter the vitriolic acid found in Gypfvm has a greater 
affinity than the marine acid ; it will therefore decompound 
the fait and unite with the folfil alkali perhaps, (I fpeak with 
deference, not knowing the fa6l) perhaps, I fay, the foffil alkaK 
may be unfriendly to vegetation, or not of a nature to be ab- 
forbed by the plant. In this cafe on die folution of the fait 
formed with it and the vitriolic acid, the latter would be abforbed 
fingly,and the foffil alkali being left, would form new combinations 
with the marine acid, which is found in the atmofphere near the 
fea, and be again converted into common fait, which is known to 
have little or no effeft as a manure. That the vitriojic acid 
would be abforbed, I infer from the prefence of vitriolated 
tartar in pearl afhes, which fliews that the acid muft have exifted 
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in the plants from which it was made, and from the following 
faft which I have feen in fome writer on hufbandry : — 
A gentleman whofe court-yard was overgrown with weeds, 
was advifed to fprinkle them with vitriolic acid, but to 
his great furprize he found that inftead of killing them they 
grew with additional vigor. Th^ifojfd alkali is unfriendly, 
to vegetation, I infer from its not being found in any plant, 
fome marine plants excepted. Perhaps in the vicinity of the 
fea, if pulverized limeftone could be afforded fufficiendy cheap, 
and was ufed in large quantities, it might be found beneficial, 
becaufe its acid or fixed air is not fufficiently powerful to detach 
the marine acid from its foffil alkaline bafe. This idea feems 
to be juftified by the general ufe of chalk in England, and 
limeftone gravel in Ireland, and the beneficial effefts that are 
known to arife from the ufe of fea fhells applied in large quan-i 
titles on Long-lfland and elfewhere. 

There is a remarkable faft which may perhaps be adduced 
to ftrengthen my theory, and to Ibew that either the air or earth 
is lefs impregnated with alkalies near the fea, than at a diftance 
from it. The Long-lfland farmers fend annually a number 
of boats to coUe6t the aflies from the pot-afli works along the 
banks oi the Hudfon, and at the diftance of two or three miles 
from it. Thefe they puFchafe at 2d. per bufliel; pay the 
expcnce of a cartage to the river; of a water tranfportation of 
1 20 or 1 30 miles, and then cart it again two or three miles to 
their farms, while a North River farmer, if the aflies were given 
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him, would not be at the expence of carting them three mifes. 
This has by hafty obfervers teen attributed to ignorance or 
indolence in the latter. The reproach is unmerited ; the 
people on the north fide of the Highlands are not lefs enterpri- 
zing or intelligent than thofc on the fouth ; they are the lame 
people. The fed is, that lands near the fea derive much 
greater advantages from alkaline manures, than thofe at a 
diftance ; aflies will contribute to fertiUty every where, but 
much more fo (if I can rely upon the information of intelligent 
farmers on Long-Ifland» compared with my own obfervatioos) 
in the vicinity of the fea, than at a diftance* I have myfelf 
never been able to procure half the grafs from an acre of land 
manured with lOO bufhels of undrawn aflies, which coft, exdu^ 
five of the expence of putting it on, £. 5, that fix bufliels of 
Gypfym has given me from the fame field 5 it is alfo on my farm 
the leaft permanent of all m^uiitures ; the efFeft of it not being 
vifible after the fecond year,* 

I vvriLL intrude upon yoor patience one moment lor^er^ 
while I mention another la£l which appears to me to fupport 
«iy theory. 

It is generally affcrted that Gypfum renders the earth tflackir 
It is well known to thofe who have been attentive to its effefb, 
that bare fpots in a field that has been manured with 4t, wiB 

♦ Note — ^The Chancellor*! feat at Clermont, wkere hi» cxpcrimcotf were 
made, is 120 miles from the fei coaiU 
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(IHcover a great number of (mall );>lack ^ecks, parucularly qt% 
fandy grounds that have been weu It is alfo known that beds 
of oyfter-fhells, and the dain ftratum pf e^rth that covers lime- 
fione rocks» is always blacky like^^he richeft vegjetable mould* 
Now as thefe fubltances are white when reduced to powder^ 
fj^Qfa whence can they derive the power of rendering the eaxA 
in contaO: with them black ? Unlefs in their decompofition they 
attra^ oils from the air, or communicate the phlogifton they 
conttain to the mpift e^rth. as the chalk appeared to do to the 
vin^gajf in ^thcj inftance I have meiHioned. We may add to 
xhis, that ground which Jays over a ftratum of limeftone rock 
is le{s fubje^ tofroft, and thaws earlier than any other foil. Both 
X)Us and fait have a confiderable power in refifting froft. 

Should the fyftem.I have endeavoured to eftablifli be true, 
it will follow that Calcarious earths ard very perqjgnent manures 
in proportion to the quantity employed. For as I have before 
obferved, if this is finall it «mft be frequenly renewed, becaufe 
this earth is folubk in water, and will be carried off by it, or 
imbibed by the plants themfelves. 

As far as experiment has gone, this opinion of its duration is 
fully juftified. Oyfter Hiells, craig, marie, laft for ages' in full 
vigor; thefe are all different modifications of this earth. 

Whether my ideas on this fubjeft are jijft or not, I confefs 
I take a pleafure in thinking them fo. I clafs in my own mind 
this effeft of Calcarious earths with the provifion which nature 
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in the creation of coal mines has made for after ages. I confi- 
der it as a proof of the duration of this globe for many thoufand 
years to come. It is evident that the vegetable tribes flourifhed 
long before men were fufficiently numerous to make war upon 
them; left to themfelves for centuries, they grew, flourifhed^ 
faded and died, and by their death and putrefaftion, covered 
the earth with a rich mould, from which men and other animals 
have hitherto drawn their fupport. This, however, muft gradu- 
ally diminifh ; vegetable fubftances are not fuffered as for- 
merly to cover every part of the earth ; to die and pUtriiy on 
the fpot on which they grew ; animals take nK)re from it than 
they return ; every rain draws down a part of it to the hidden 
caverns of the earth ; every ftream and rivulet hurries it into 
the fea ; every fire preys upon it 5 every breeze is impregnated 
with its fpoils. Let us not, however, tremble for the fate of 
pofterity ; the foflils which the. fea afford, the ,vaft quarries of 
marble, chalk, Gypfum, marle> which all derive their origin 
from the fame fource, not only reftorc the lofs which the water 
occafions, but, agreeably to this fyftem, compel the air to depofit 
the fpoils of the vegetable world, and the fires which have con* 
fumed the old, to animate new plants, 
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^LcUfir on the VJt of Plmjltr of Paris, as a Manure. From 
George Logan, Efq. to the Philadelphia County Society for the 
Promotion of Agriculture a^d Domefiic ManufaSures. From 
the ^AmericanMufeum — Vol. VI. Page. 399. 

Gen^tlemen, 
T T AVING for four years paft, made ufe of Plaifter of Paris, 
"^ ^ pr Gypfum, as a manure upon variety of foils, and under 
different circumftances — I beg leave to lay before you the refult 
of my experinients, together Avitb fome obfetvations refpefting 
the nature of thisfbfliK' I zxH the more anxious to comply 
with my duty to the fociety in this refpeft, becaufe many of 
our fellow-citizens are lofing the great advantage to be derived 
from the ufe of this manure ; entertaining an opinion, that it 
does not, in itfelf, contain any nutriment to plants, but that it 
^6l&#9tprely :^ aftimulMs to the foil, by which, although vegeta- 
tion is ifor a fljort time, rapidly promoted, yet the ground 
becomes exh^ufted, and is left a dead inert mafs. 

ift. In the year 1^85. I fowed three acres of a light ifinglafs 
foil, containing a little clay, with barley and clover. In the 
month of April, the following year, I divided the field into 

* Note— Tho* this letter of Mr. Logan has been publiflied, yet as it 
contains much ufeful information, and (hews the ability of Gypfum in aiding 
the fertility of ground in the produflion of wheat and rye, to which in the 
firft inftancc it appears id be of little ufe, it is thought that it would fcrve 
as iui Uluftiation of Mr. Livingfton's theory. 
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three parts, and ftrewed ITx buThels o^YrtnoKGypfiim on No.' 
1 ; tht fame quintity of the American Gypfunt^ bj?ought froini 
the Bay of Funda, on No. 2 ; and left the intermediate fpace 
No. 3^ without a^ny. On cutting the firft crop, that year, little 
difference could be obfervedj the -fccond crop, produced 
double the quantity of grafs, where the Gypfum had been put ; 
and the fucceec&g year, the difference waf ftill greater in faror 
of this manure. Early in Oftober, 1787, the clover lay Wat 
ploughed once; about four inches deep; was fowed; with, rye^ 
and in that rough ftate was hai^rowed. The rye was of afi^erjbr 
quality, and double the quantity on No. 1 and 2, of UvU on 
Np. 3. After harveft, the ryc-ftubblc was ploughedj aad 
fowed widi buck-wheat, when a ftriking difference was flill 
obfervable in favor of the Gypfum^ and which continues \x\ the 
prefent crop of Indian corn. , 

Sid. In April, 1787, I fowed three acres of pbtatae-grmmd' 
(a tight loam) witWbirley and clover. Juft as the barley war 
above ground, feme Gypjvm was ftrewt^d diagonally acrofs the 
field, about eight feet wide. Little or no difference could be 
obferved in the barley ; but in the month of September follow- 
ing, there was a flriking difference in the clover, in favour of 
tlie manure, which would have afforded a good crop of hay> 
whilfl the remainder of the field was but indifferent. I have 
frequently put Gypjum upon grain, without obferving any 
immediate difference in the appearance of tlic crops^ 
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3d. 1)^ ApW, 1 786,ftxacres*ctf a poot {finglafifdil^fittiaJtea oft 
Oenftahtbwn hffl, vrttt fowed with oats, t'h'e gro^fki ndt having 
fceemnaitured Ibt twenty years ; it pfoduced a ttop not pay:, 
ing •expeActes. In April, 1787, one half of the field was co- 
vered VJth the "Gypfupfn, fix btifhds to the acte. The latter end 
oMe fame ltkntfie'r,'diat pah, on which the mannte had been ptit, 
jprodwccd good' pafture of blue grats and white clover, whilft 
the tttnainder affbtded little but a few fcattered Weeds, lit 
Oftober, the field was ploughed once, and fowed with rye ; dt 
hacvelt^ the former proddced \tn buflieiis to the acre» the latter 
fiM above fiv^. 

4th. A Fi E L b of i 5 Acres, a light loam, was, in April, 1 7S4, 
fowed with barley and dover, die produce only twenty bufiieU 
to the acre, the ground not having been fufficiendy manured. 
In 1785, it produced a good firft, and a tolerable fecond crop 
of clover. In 1786, the firft crop but tolerable ; the fecond 
very indifferent and therefore paftured. Inthefpring 17*87, 
' I wifhed to try liGyffm would not renew the clover. In th6 
xnohth of April, the yAncAt field was coveited with Gypjidn, fix 
bufliels to the acre, except the width of twenty fect^ through 
the middle of the field. St. John*s woct, mullain^ and other 
weeds, had taken fuch pofleffion of the ground, that, although 
the manure produced a great luxuriance of grafs, yet, being 
full of weeds, it did not anfwer for hay ; and therefore was 
paftured until Oftober 1788 : the whole was then ploughed 8 
inches deep, with a ftrong three horfe Dutch Plough : laft; 

H 
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April, it was well harrowed, and crofs ploughed, four inches 
deep, with a light two-horfe plough, leaving the fod at the 
bottom. The field was fowed . with fpring barley ; at harvefl:^ 
the difference of the crop was aftonifliingly great in favour of 
the part where the Gyffum had been put, two y^ars before. 
This ground is now under wheat, and winter barley, wjiich have 
a promifing appearance : the rotted fod, being turned up and 
mixed' with the foil, affords a ftrong nourilhnxent to the 
prefent crop. 

5th. I PUT a quantity of Gypjunt^ three years ago, on feveral 
fmall patches of a tough fod ; it produced a difference in the 
ftrength of vegetation, which is ftill obferyable. 

From the above recited experiments it appears — 

ill. That there is no difference between the European and 
Artierican Gypfufn. 

ad. That Gyp/um di6is as an immediate jnanure to grafs^ 
and afterwards in an equal degree to grain. 

3d. That one dreffing will continue in force feveral fuc- 
ceeding crops. 

Gypsum not producing any remarkably beneficial effefts, 
when ufed as a top dreffing to grain, may arife from two caufes ; 
firft, from the fmall quantity made ufe of, which is loft in the 
rough ground ; and fecondly, from the fhort time of its appli- 
cation* It has been found of advantage to Indian corn, but in 
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this cafe, it is abfolutely neceflary to apply it immediately to the 
corn, as it appears above ground, and that in a confiderable 
quantity — I have put it on grafs ground every month in the 
year, except during the feverity of winter, and have found, that 
early in April is preferable to any other feafon ; at which time, 
the grafs juft (hooting, the fmall particles of the Gypfum are 
retained about the roots, and prevented from wafhing away. 
On ftifFclay foils, it will produce an increafe of vegetation, but 
not fufl&cient to pay the expence of the manure. 



»' J 



C 61 3 

fc«3fcsge| 1 I ■ ' I ■ I 

UHlily of preparing Seed^Oais with Plaijlcr of Paris. AJL 
J^ejfei to Samuel Powel, Efq, Prefidcnt 0/ the Philadelphia 
Agricultural Society. 

Sir, 
TjERMIT me through you to lay before the Agricultural 
•* Society, the refult of the following little experiment, fo 
far as I have as yet been able to afcertain it. 

Late in the month of April laft, having a piece of ground 
In the vicinity of the borough of Lancafter, prepared to be 
fowri with oats, which I fuppofed would take fixteen bufhels of 
feed, the evening before it was to be fown, I had eight bufhels 
put into a trough, and covered with water. The next morning 
the water was drawn off, and the oats laid in a heap to drain, 
for a fliort time, fay half an hour ; then Plaifter of Paris in 
powder was thrown on, by fmall quantities at a time, and mixed 
with the oats, till they acquired a ftifBcient degree of drynefs 
to b€ fowft evenly ; in this procefs one bufliel of the Plaifter 
was confumed : the feed thus prepared, and dry feed from the 
fame original heap, were fown on alternate lands throughout 
the field. The whole came up together, and in due time, and 
no difference was vifible for feven or eight days. From that 
time forward the diftinftion became very evident ; the oats on 
the land fown with the prepared feed were much more luxuri- 
ant and of a deeper green, until they began to ripen. On the 
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fecond inftant they were cut, being then perfe£lly «pCy wbU^ 
thofe on the lands fown with the unprepared feed were yet 
green, the heads much fmaller, and promifing in every refpeO: 
a worfe crop. 

On the eighth I left home. They were then unfit to cut, 
and appeared as if they would not be ripe for five or fix day« 
after — To the fads above ftated, many of my neighbours arc 
witnefs. 

I MEAN to have the oats, produced from the prepared and 
unprepared feeds, threflied feparately, to afcertain with precifion 
the difference in the quantity and quality of the produce, which 
fhall be communicated to the fociety, fo foon as conveniently 
may be. 

I have the honor to be, 
Sir, 
your obedient, 
humble fervant, 

EDWARD JEUND, 
Philadelphia^ Augujl 17, 1750. 
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T ITTLE or no attention before the late war, in Suffolk 
"^^ county and other parts on Long-Ifland, was paid to 
making manure ; the land was eafily tilled, and in moft parts 
by cropping with wheat was fo reduced, that on an average not- 
more than five or fix bufhels was raifed to the acre. This 
mode of hufbandry was ftill purfued, and altho' the land was 
gradually impoveriflied, the fanner found the crop, altho' fmall, 
more than would pay for his labour and expence. The wheat 
infeQ;, or Heflian Fly, as it is commonly called, put an end to 
this kind of hufbandry, and in that refpeft has proved a bleffing 
inflead of a curfe. No other way being found to prevent the 
injury to his crop.by this infeft but by highly manuring the land, 
great attention fince has been paid to making mamu*e, which in 
many parts of the country has increafed ten fold. This addition 
has been made by green fea weed ts^ken direftly from the 
creeks and bays ; by drifted fea weed prepared in different 
ways ; by making a comport with yard dung and turf; by mud 



64: Experiments en Msnures^ 

taken from creeks and fwamps j by leached a&es ; tnd hy ike 
fifh called manhaden or mofbankers. 

Experiments made with Green Sea- Weed. 

A FLOAT is made of pine boards of between one and two 
tons burthen, at the expence of about four dollars, into which 
the fea-weed from the bottom of the creek is raked with a 
wooden rake of fimple conftrti£Uon, the head being nine inches 
long and two inches fquare ; the teeth about feven inches long, 
and the handle fix or eight feet, according to the depth of thfe 
^ater where it is ufed, A man will get four ox-cart loads of 
this weed in a day, and land it on the fcore, foi- which you pay 
fourteen pence per load. It is commonly thrown from the 
boat in large long heaps, not unlike in appearance to long hay 
ftacks ; in this fituation it foon heats, and by a fermentation 
which takes place, the parts in a fliort time are fo feparated as 
to be too fine to be loaded with pitch-forks. Sometimes this 
tvfced is taken direftly from the boats, carted and (pread on the 
land defigned for a crop of wheat, and immediately turned under 
the fiirrow. There appears to be no material difference in 
the crop produced from the weed taken dire£Uy from the creek 
and ploughed in, and that taken from the heap. Twenty-five 
bufhels of \\'heat have been produced from an acre with thirty 
loads of this manure, and fifteen bufliels from twenty loads on 
poor lands, which otherwife would not pay for the labour and 
expence of tilling ; but this quantity is too much on an avetage 5 
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oafuchpoorknd I fliould think that diirteen bu&eb ta twenty 
loads of this weed, taking one year with another, is about the 
common produce. Many farmers are of opinion that one 
Ipad of this manure is equal to a load of cow-yard dung for 
raifing of wheat; but as cow-yard dung is various in refpeft to 
its qusiity, it is difficult to determine tlie relative value of each 
as a manure 5 within two years I have ufed naoare than two 
hundred loads of this manure for wheat only, but do not find 
it equal to good cow-yard dung by five loads in thirty. I have 
fecn thirty bufhels of rye firom one acre on poor fandy land ; 
no account was kept of the number of loads put on this land ; 
I fuppofed there rauft have been near forty. It is a common 
obfervation, that after the crop» the land manured with this 
weed does not produce grafs equal to that manured with yard 
dung. This is owing to die grafs feed being carried on the 
land with the y^u'd dung, when there is none in the fea-weed ; 
and a larger quantity of hay-feed ought to be fbwn on the land 
manured with this weed, than on that manured with yard dung. 
This fea^weed is made ofe of as a manure in raifing Indian com; 
being taken from the creek in the fummer, it continues in the 
heap till the next fpring ; it is then ploughed under the furrow, 
about twenty tons to the acre, and is found in fome relpeCb 
fuperior to any other kind of manure for the raifing of Indian 
com, as it prevents worms and injury from drought. The laft 
fummer being very dry, much Indian com was cut oflF by that 

I 



66 Experiments on Manures. 

means; but where the lands were manured by this weed, the 
corn was not affeded. 

Th I s green fea-weed, taken direftly from the creeks, and 
put into hog-pens, and fome dirt or turf thrown thereon, and 
being trodden and mixed together by the hogs, within a 
few weeks becomes very fine, when it is thrown out and more 
put in ; in this manner large quantities may be made, which is 
generally ufed for dunging com in the holes, and is a very good 
manure. It is to be obferved, that this weed comes up in the 
fpring, from the roots, and about harveft, gets its full growth and 
falls down ; by raking it from the bottom at that time, you get 
it when it is full of its juices, but if neglefted, it lofes its vir- 
tue, becomes light and] drives on fhore, when it is but of little 
value to plough under the furrow. The raking thfe bottom, 
although many roots and confiderable mud is taken up, yet it 
does not prevent a crop the next year : on the contrary, the 
crop is found to be better Ibr raking the bottom the year before. 
It is further to be obferved, that this weed growing on a muddy 
bottom, in a creek, is far preferable to that growing on a fandy 
bottom, or on a muddy bottom in a bay. 

The ufes made of drift Sea- Weed from Bays and Creeks, 

as a Manure. 

The drift fea-weed from bays, being waflied by the waves, 
drivenon fhore, and there expofed to the fun, lofes its juices, 
and foon becomes a fait dry hulk, and if in that ftate turned 
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under the furrow, w^l continue there twenty years. The beft 
ufe made of this dry drifted weed, is to cover your wheat as 
fpon as fown ; this anfwers a good purpofe, in keeping the 
wheat warm in the winter, and prevents its being killed by 
frofts. It anfwers a good purpofe as a litter for horfes, which 
being mixed with the horfe dung and trod to pieces, and thrown 
out into a heap, is found to aftfwer a good purpofe. A few 
horfes; in the courfe of a winter, will make large quantities erf 
this manure. The drifted fea-weed from creeks and bays, if 
taken green and put under the furrow, anfwers the purpofe of 
a manure, in. proportion to that raked from the bottom of creeks 
and bays, as about two loads to one. It is genei^lly canried into 
cow yards for litter, there being trod to pieces by the cattle, and 
abforbing their dung, adds much to the-quantity, and becomes 
a good manure. But it is ufed to the greateft advantage in 
hog-pens. The general mode of preparing this manure, is as 
follows : Your hog-pen is made without a floor, contiguous to 
a hog-houfe or flied, where the hogs may be dry whenever 
they pleafe ; the pen fliould be hollowing in the middle, fo tliat 
rain will run into it and (land for fome time, by which means 
the fea wecH is kept wet and waflied from the falts, and foonet 
rot than otherwife it would do. This fea-weed is thrown into 
the pen as often as neceflary, with turf or rich dirt and any 
kind of green weeds ; very large quantities of manure may be 
made in this way, which is much better than cow-yard dung, 
cfpecially for dunging corn in the holes, as it prevents the injury 
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done to com by grub worim and odher info^ Mr. J^fi^ 
Gievtr, aperfoo in my nei^borhood^ informs me, th«t bfi fear, 
with two hogs kept in a pen the whole year, by throwing in the 
pen the drift fea-weed, turf,, rich dirt and green weeds, as often 
as occafion required, he made twenty ox»cart loads or tons of 
good manure, which he computes to be worth twenty dollars, 
equal to his two hogs when fatted ; fo that lus pork cofi him 
nothing, except his trouble of tending his pen. An e<^al 
quantity and perhaps more manure, may be made by Hogs in a 
country, remote from the fca, by putting in the pen, the fi«fli 
grafs growing on flats in rivers, (which not being impregnated 
with (alts, will fboner rot than fej^weed) and by adding turf 
or rich dirt, and any vegetables not fit for fodder. 

Of Compoft made with Yard-Dung and Turf. 

The turf in ftreets where hogs and cattle run, is very rich, 
and if plouged up in the fpring and put into heaps like fhiall 
hay cocks, by ablbrbing the nitre in the air, and by a fermenta^i* 
tion of the roots of the grafs which ukes place, it becomes a 
good manure, efpecially for wheat. This turf, or any other turf 
which abounds with the roots of grafs, is ufed in making a 
compoft with cow-yard dung : the dung is carted from the 
yard as foon as you have done foddering your cattle — ^youfirft 
make a bed of this turf, of about ten loads, if you mean to make 
aheap of one hundred tons ; on this bed you cart ten loads of 
dung, then cover the fame with four or five loads of turf, made 
fine by ploughing and loading it in the cart, you go on in that 



^ 



Experiments on M4tnurts, 69 

*propottkm dH yoncompleat your pile^ v^ich ought to be fiat on 
the top, afid weB covered with this turf or oAer rich dirt, fot 
licietit 10 Iceep off the fun fram the dung. Thig manure is fit 
for ttfe the next ipring ; 'but if not wan^ at that time, it will be 
l)eil4o make another heap of the fame» by cuuing it down and 
throwing it with fliovek into another heap ; by this means 
another fermentation takes place, and the whole is better mixed, 
and is a very fine manure for wheat, com or grals. Great ad« 
dition by ihb means i$ made tadie<)iiantityof your yaiddung; 
and by this means alfo, y<ki prevent any lofs of your dung by 
the moifture being exhsded by Uie fun during the fummer ; you 
have a clean cow-yard, which being well littered abforbs die 
<dung anditale of the cattle during the warm feafon of the year, 
«nd becomes fufficiently fine to cart out before winter. It is 
die common praftice of farmers to cart out their dung in the 
fall, and lay it on or near a piece of ground they propofe to 
till the next year ; it lies in that ftate, expofed to the rains abeuc 
fix months, which muft wafli away much of its virtue. 

The Manure of Mud talmfrom Creeks and Swamps. 

Mud from the creeks on Long-Ifland and on the fea coafts 
of fome parts of Conne£Ucut, has been made ufe of as a manure 
with fticcefs in fome inftances, when in others no benefit is expe- 
rienced. This is owing to their ufing two kinds of mud. In 
order to determine which is fit for a manure, if you run a 
paddle, or pole, into the mud, and it flicks ia fkfi that it is 
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with fome difficulty you pull it out, you may determine that 
mud unfit for manure, it being only loam, or clay foajced with 
water ; but if your paddle, or pole, is drawn out eafily, the 
mud is fit for manure. This mud may be taken from the 
bottom, in floats ufed for fea-weed, as above defcribed. A 
fort of hoe is ufed to take up this mud from the bottom, made 
. by riveting an old hoe to an old iron ihovel, at the top ; by 
putting a handle in the eye, you have . the inftrument with 
which you load a float almoft as foop as you throw it out when 
brought to ftiore. A man may get as many tons of this mud 
in a day as he can of fea-weed: it is carted into heaps, which 
Ihould not be fo large ^s to prevent the froft from penetrating 
through the whole. This mud being taken out in the fummer, 
and expofed to the frofts during the winter, in the fpring 
becomes as fine as leached aflies, and is a good manure^ 
efpecially for grafs: being fpread in poor loamy land, it 
brings up white clover, fimilar to aflies, though it takes a larger 
quantity. I dunged corn in the holes with this manure, but 
it did not anfwer ; I put too much in a hill. This is likcwife 
a good manure for wheat, but has not yet been much attended 
to ; but the probability is, that it will be found equal to any 
other manure which can be procured at fo fmall an expence. 

The mud taken from fwamps is often ufed as a manure; I 
have known fome which have proved very good, others again 
have not anfwered the purpofe. The bed I have feen are 
thofe which, being cleared and drained, produce grafs, turnips. 
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and other vegetables. Some of the fwamps have a foil, or fort 
of manure, fome feet deep, and yield great quantities of good 
manure for wheat: Although the fwamp be rich, and will 
produce extraordinary crops, yet the advantage of carting it 
away on poor land far exceeds any profit you can otherwife 
make from it. By carting it into heaps, and letting it lie 
cxpofed to die frofts during the winter, it becomes mellow, 
and in many inftances is found nearly equal to yard-dung. 
Some fwamps, to appearance, look well, and promife to be 
good manure, when, on experiment, they prove ufelefs. I 
know not of any way to determine without experiment* — which 
may be done at a very fmall expence. 

The Manure of Leached Afhes. 

The manure of leached aflies has been much ufed on Long- 
Ifland, and in Connefticut, near the fea coafts, and is found 
to fucceed bell on dry loamy lands, or loam mixed with fand. 
It is generally purchafed on the North river, and on Conncfti- 
cut river ; it cofts, at the eaft end of the ifland, nine (hillings 
for forty bulhels, or one cart load, and is then carted by many 
farmers fix and feven miles, to put on land as manure, and 
cofts them fixteen (hillings per load, including the carting ; 
and yet the efFefls of it are fo great and lafting, it has been 
confidered as the cheapeft manure you could procure. Of 
late years, the demand for aflies has been fo great, by being 
more ufed than formerly, that it is difficult for farmers on the 
fea coaft to fupply themfelves with it in any confiderable 
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quantities. Ten loads of this; maoure, on poor laad, will 
produce ori^inarily twenty five bufliels of wheats which exceeds 
by five dollars the expence of the manure^ and the five dollars 
p^ys for the expence of labour in raifing the crop. The land 
is then left in a ftate for yielding a crop of hay of between two 
and one and an half tons per acre, which it will continue to 
do for a great number of years. In fhort, no manure has 
beea found, as. yet, to continue fo long in the ground as 
afhes. What will be the refult of the firft manure in diat 
refpeft is uncertain. 

The fcarcity of afhes will be in proportion to the fcarcity of 
wood on the fea coafts, where it anfwers beft for a manure, and 
in a few years cannot probably be procured in any confiderable 
quantities. I would propofe to the fociety to order an experi- 
ment to be made as a fubftitute for this article, and which wilL 
be of the fame kind of manure ; which is, to buy in New- York 
a barrel of the falts of lye, which it is {aid will coft fifty (hillings ; 
let a bed of earth be made in the field where you^ propofe ta 
life the manure ; diflblve this barrel of falts in any quantity of 
water which (hall be thought fufficient to impregnate five loads 
of dirt, and with a watering pot fprinklc your bed of earth j 
then put on more earth, and water the fame with the di(rolved 
falts, and fo on, till the whole five loads partake of the falts in 
as equal a manner as may be ; perhaps after fome days it will 
be beft to remove the whole, by (hovelling the fame into another 
heap for the purpofe of mixing it more equally ; then cart the 
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-whole on half an acre, as manure for wheat, to be ufed in the 
fame manner as you would the five leads of leached afhfes. If 
this fuccceds, and is equal to five loads of afhes, it will be a valu- 
able acquifuipn to the Cainner, as thefe falts may be obtained in 
any quantities ; tlie expence of tranfportation by water or land 
is inconfiderahle, and will finally be a much cheaper manure 
than leached allies. This experiment might be tried on a 
fmaller fcale ; but as you cannot well purchafe a lefs quantity 
of thofe falts than a barrel, it is propofed to ufe fo much in the 
experiment, which will fully determine its relative value with 
alhes. 

The Manure of Fifh. 

Experiments made by ufing the fifh called Menhaden or 
Mofbankers as a manure, have fucceeded beyond expeflation, 
and will likely become a fource of wealth to farmers living on 
fuch parts of the fea coafts where they can be taken with eafe, 
and in great abundance. Thefe fifh abound with oil and 
blood more than any other kind of their fize. They are not 
ufed for food, except by negroes, in the Englifli Weft-India 
iflands ; and the price is fo low, that it will not anfwer to cure 
them for market. They are eafily taken in the month of June, 
when they come near the fliores in large and numerous fchools* 
Thefe filh have been ufed as a manure in divers ways, and oiv 
different foils. 

K 
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ift. In dunging corn iaitlie holes: put two in a hiU in any 
•kind of foil where r.orn will grow, and you will have a good 
crop. The Indians on the fea coafls ufed to, dtmg thciic 
corn with Wilkes and odier fhell fifh, arid witli filh if thejr 
could get it. 

ad. By fpreadi^g th'dfe fJfli on the ground for grafs, a good 
crop is produced : put them on a piece ofpooi* loamy land, at 
the diftance of fifteen inches frotn each other, on the turf ejcpofed 
to the fun and air, and by their -putrefaftion they fo enrich the 
ferid, that you may "mow about two tons per acre. How long 
this manure will laft, experience has not yet determined. 

3d, An experiment was rtiade the laft fummer by one of my 
near neighbours, Mr. jfondihdn Tuihill, in raifing Vegetables 
with this fifh manure. About (Ire firft of June, he carted tie^r 
half an ox-cart toad of thofe filh on twenty feet fquare of poor 
light land, being loam mixed with fand. The fifli he fprebd as 
Equally as he could by throwing them out of the cart; being 
cxpofed to the weather they were foon confumed ; he then 
raked off the bones to prevent their hurting the feet of the 
children who rhight go into the garden, and .ploughed up the 
piece, and planted it with cucumbers and a -few cabba^ges. The 
feafon was extreme dry, and but very few cucumbers were raifed 
in the neighbourhood, except what grew on this fmall piece of 
ground, and here the produflion exceeded any thing that had 
been known; by his own computation and that of his neigh- 
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boUTS, this twenty feet fquare of ground produced more than 
forty bufhels of cucumbers, befides fome fine cabbages. I 
meafured the ground myfelf, and make no doubt of the quantity 
adjudged to have grown on the fame. 

By putting thefe fifh on the land for manure, expofed to the 
air till they are confumed, there can be no doubt that a confi- 
derable part of the manure is loft by the effluvia which pafles 
off the putrified fubftance, as is evident from the next experi- 
ment. 

4tb. Mr. Jojtph Glover^ a farmer in Suffolk county, having 
a fmall poor farm, for a few years paft has gone into the prafticc 
of making manure with thefe fifh for the purpofe of enriching 
his land, which is a loamy foil, dry, and in parts light. He firft 
carts earth, and makes a bed of fuch circumference as will admit 
of being nine inches thick ; he then puts on one load of fifh, 
then covers this load with four loads of common earth ; but if 
he can get rich dirt, he then covers it with fix loads, and in that 
manner makes of fifh and earth a heap of about thirty loads ; 
the whole mafs foon becomes impregnated and turns black. 
By experience he finds that fifteen ox-cart loads of this manure 
is a fufficient dreffing for one acre of his poor land, which pro- 
duces him thirty bufliels of the beft wheat by the acre ; and 
the next year from the fame land fown with clover feed, he has 
cut four tons of hay, which he computes at two loads and an 
half by the acre. The expence of making this manure where 
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the fifh are plenty, cannot exceed three fliillings per ton, and is 
the cheapeft manure, confidering its quality, of any yet known,, 
provided it is durable, which cannot yet be determined. On 
feme parts of Long-Ifland thofe tifh are taken in feins, and 
carted fix and feven miles for the purpofe of manure, and is. 
found to be a very prohtable bufinefs. 

Mr. Glover relates a circumftance which is curious, and con- 
firms fome experimeats made by Dodor Pnejlly^ and at the 
fame time (hews that you derive lefs benefit from thole fifh wiien 
expofed to the air, than when covered with earth. He made 
a heap compofed of thofe fifh and earth, in the manner above 
related, near a fence where a field of wheat was growing on the 
oppofite fide. The wheat near the heap foon changed its 
colour, and grew luxuriant ; and at harvelt yielded near double 
the quantity to the other parts of the field. He is confident 
that the wheat could derive no nourifhment from the heap or 
compoft by its being waftied by rains to the ground on the other 
fide of the fence where the wheat grew, and could be effefcled 
only by the effluvia arifing from the putrefafction of the falh, and: 
abforbed by the leaves of the wheat. 
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ON THE RAISING 

o f 
RED CLOVER SEED. 

By EZRA L*HOMM£DI£U, Esquirk. 



X) ED Clover Seed of late years has become an article of 
^ exportation, by which the price has encreafed, and the 
produftion become very profitable to the farmer. More red 
clover feed is carried to market from Suffolk county than from 
the whole ftate befides. It is not uncommon for a farmer in 
that county to fell thirty bufliels of this feed in a year, which in 
many inftances brings him more clear profit than aH the rell of 
the produce of his faim. As the raifing of this feed is but very 
little attended to in- other parts of the ftate, I (hall defcribe the 
manner of raifing it in that county. It grows beft on a light 
iandy foil, on a light loamy foil, or on a foilof light loam mixed 
with fand ; the feed is coUeded both from the firft crop and 
from the fecond crop ; but the largeft quantity is procured from 
the firit crop. By fowing clover feed, three or four pounds to 
the acre, on light loamy (oils (where you fow wheat or rye) 
which yield eight or ten bufliels to the acre, the red clover will 
not be profitable to mow, but ftanding thin on the ground, the: 
heads will be well filled with feed ; thefe fields are kept up the 
next year till the feed is colktled ; when you perceive about 
one half of the field to have changed its colour by the dryings 
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of the clover heads, you then begin to colleft them, which if 
done by a machine inyented at Brookhavcn, in Suffolk county. 
It is drawn by a horfe and guided by a man or boy, who will 
collefl from the field by this means, the heads of clover growing 
on five acres in one day: the price of collefting is two (hillings 
and fix-pence per acre* This machine is of fimple conftruftion ; 
it is nothing more than an c^>en box of about four feet fquare 
at the bottom, and about two feet high on three fides ; one 
part, which we may call the fpre part, is open ; on this part is- 
fixed fingers fimilar to the fingers of a cradle, about three feet 
long, and fo near together as to break off the heads from the 
clover ftocks, whicfe-are taken between thbfe fingers j the head^ 
are thrown back into the box as the horfe walks on; The box 
is fixed on an axle-tree, fupported by two fmall wheels of about 
two feet diameter^ two handles are fixed to the box behind, by 
which the man or boy at the fame time he guides the horfe^ 
lowers or raifes the fingers of the machine fo as to take off all 
the heads from the grafs : as often as the box gets full of heads^ 
they are thrown out, and the horfe goes on again. 

Another inftruraent is ufed for colle fling hay- feed, which 
is called a cradle ; it is made of a piece of oak botiird of about 
eighteen inches long and ten broad ; about nine inches of this 
board, which we may call the fore part, is fawed into fingers of 
about nine inches long ; a handle is fixed into the board on the 
back part, alnloft at right angles, inclining towards the fingers ; 
a cloth vo put round the back part of the board, which is cut 
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rmindirfgi and raifed on the handle ; this collefts or keeps from 
fcattering the heads which are ftruck oflF from the grafs by this 
cradle ; different fizes are ufed, lefs than the above defcribed, 
for women and children, who colle6l large q<iantities in this 
wacy. 

On ricli lands ordinarily no feed is raifed from the firft crop* 
If the land is highly manured, or otherwife very good, the firft 
crop of grafs is To thick tliat it yields no feed worth gathering: 
the fecond crop being fhorter and thinner, is commonly well 
fceded. Sometimes confiderable quantities of feed is gathered 
from the firft crop, on the land where the wheat is cut the fatne 
year ; the ftubble prevents the clover from growing too thick 
to produce feed. 

The fecond crop of grafs on good land is mowed fohigh as 
tb cut off the heads of the clover, and as little of the grafs as 
jK)ffibrc ; a man will mow two or three acres in this manner in 
a day. The time of mowing is when at leaft one half of the 
heads are turned or become dry ; it is then raked immediately 
* ifitofmall heaps or cocks, of the quantity of about the bignefs 
of a krge corn baflcet. 

The machine ufcd for collcfling this feed, and drawn by a 
horfe, is feldom made ufe of in colleflfng from the fecond crop ; 
thofe who do not own a machine, fuppofc theexpcnce of hiring, 
with the lofs of feed trod down by the horfc, and levelled with 
the wheels, being near equal to the expencc of mowing the 
fecond crop. 
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All the heads of clover, in what manner foever collcfted, 
ought to be put into ftnall heaps or cocks in the field, and there 
cxpofed, that the hufk may rot (which generally takes about 
three weeks in SuflFolk county) otherwife it will be with great 
difficulty to get out the feed. Some attention ought to be paid 
to thefe heaps or cocks, leaft they fhould rot too much next to 
the ground ; it will fomctimes be necelfary in cafe of much 
rain to turn the heap ; by rubbing the heads in your hand it 
may eafily be perceived when the hufk is fufficiently rotten. 
Whenever it is found the heaps are fufficiently rotted and dry, 
they are carted into the barn, and whenever it is found conve- 
nient the feed is threflied out on the bam floor, and cleaned with 
a wire riddle. 

The greateft yield I have known was one bufliel and four 
quarts from one quarter of an acre of land — but this produce 
was extraordinary. This feed is fown in different quantities, 
according to the richnefs of the foil, and the ufe that is propofed 
to be made of the grafs. If feed is to be collefted from the 
firft crop, the clover feed is generally fown with the wheat on 
lands which produce from eight to twelve bufliels by the acre. 
The grafs on fuch lands will not be too thick to produce feed 
from the firft crop. Some farmers inflead of fowing the clover 
feed on fuch grounds at the time of fowing their wheat, fow it 
the lafl of February or the firft of March, on a light fnow. If 
your land be rich, and you mean to fow the firft crop and col- 
left feed from the fecond, eight pounds is not too much to put 
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on one acre. If this is all fown at the time of fowing the wheat, 
it may be killed with the winter ; if it is not, fo much grafs com* 
monly injures the crop of wheat ; if it is all fown the laft of 
February or the firft of March, and a dry feafon fhould follow, 
while the roots are young and tender, then the crop of grafs will 
be loft. I have found it the fafeft way, to fow one half the 
clover feed propofed for an acre, at the time you fow the wheat, 
and the other half oh the fame land in the laft of the winter or 
the firft of the fpring. 

SoM£ fiairmers a litde before they cart out their dung from 
their cow-yards to dung wheat, fcatter the heads of clover all 
over the yard, fufficient to feed the land they propofe to dung ; 
the clover heads being trodden into the dung by the catde, and 
otherwife mixed by carting out, fpreading and ploughing in the 
dung, the feed comes up exceeding well, and being deeply 
rooted is not fubjeft to injury by drought or frofts. The only 
objeftion to this mode is, that the quantity of grafs is apt to hurt 
the crop of wheat. 
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A LETTER ONTHE 
MANUFACTURE of MAPLE SUGAR, 

ADDRESSED TO THE AGRICULTURAL SOCIETY. 
St thk HoKoiABLi JUDGE COOPER» EiqviRB. 



I AM happy that I have it in my power to fubmit to the 
conlideration of this fociety, my collefted indeas on the 
vaft importance of facilitating the manufa6lory of fagar within 
this State. I folicit that thofe here collefted for the purpofc * 
of diffufing ufeful knowledge will not criticife on the mode in 
which I bring forward my meaning, but to hear, with a degree 
of patience^ the enquiries obtained by the dint of induftry and 
experience, of the vaft importance of the fugar tree of America. 

In all focieties like this, it is too frequent that its members 
(for the fake of doing) call the attention of ea^h other to 
obje£b fomething like that of refining on common fenfe; 
whereas the real utility of our inftitution is to correft errors 
now in pra6iice, and deliver to the public rational principles 
£3r cbmmon ufe. 

To make it appear that the importation of fugar from the 
Weft*India iflands can be difpenfed with, and an ample fupplf 
for the confumption of the United States, manufadured from 
ihe juice of this invaluable tree, is the bufinefs now before you. 
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Xp lave n pt h i ng anofe 4>w Jmm^c aflferti o B to l upp oi t mf^ 
dedarations, would leavp room for a doirix to arife, bpt 
happily that is not the cafe. Emboldened by the repeated 
teftimony of ocular demonftration, which I have for feveral 
preceding ieaJbns laid before the eye of dae puMic, do 1 now 
report to the fMiabers of this nfetul iaftiuition^ that a fuU 
fupply of that article^ of U£^ may bc.manufaftured within the 
bpundajies of this State, for the confumpt^on of the United 
States; and the firft (land that I flidl make to defend this 
report is on the following fimple> fliort, but well founded , 
cakulatioDj to wk : — If one man can procure from a trad of 
cpuntry lefs than ten miles ^uajCi^ fifty thoufand pounds of 
fugar^ what could be coUefted from fifteen millions of aqres?. 
Upwards of eleven millions of pounds, equal to eleven thou^. 
fand hogflieads of a tbou&nd weight each; a much greater 
quantity than has ever been landed in one feafon at all the port* 
ill America. I know that the idea h^ an extravagant appearance* 
ahd will be thought by moft people an enlhufiaftic, fanciful and 
vifionary plan ; but let reafon ufurp the throne of prejudice/ 
tJien thefe calculations will {land the teft ; allow the firft propo-- 
fiiion to be juft, all the reft follows of courfe ; none can deny 
that the quantity firft mentioned has been repeatedly produced 
ffom within the boundary of ten mifes fquare, nor lya? tmc 
fiftieth part of the trees within that territory made ufe of; but 
this is a mere aflcrtion witliout proofl I only court that what 
has been alr^dy fcen may be believed ^ Uien^if my report i» 
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centxatdi&ed, beuer evidence muft be produced than the fa£t 
kfelf. 

THATihere is that quantity of unimproved land in the 
nordiern and weftem part of this ftate, is obvious to all who 
»e acquainted with its geograp^hy ; that thefe trees are plen- 
tifully found over the face of the whole country, will not be 
denied by any perfon acquainted with the nature of our forefts ; 
Aen nothing remains but to point out the mode in which the 
mantrfaftory can be promoted, without lofs to the proprietor; 
which is, that the overfeer of large trafts of land will caufe them 
to be fettled by families, and fupply them with utenfils fuitable 
for carrying on the manufactory ; make them debtors for the 
fupplies iffued out, and credit them for the returns of fugar at 
It price that will bear tranfportation ; no lofs can be admitted 
in this mode of carrying on the bufinefs ; on the other hand 
certain profit. But another objeftion arifes — ^Will not the 
lands produce more to the hufbandman on the principles ot 
^zing cattle or Iheep, making butter or cheefe, raifing wheat, 
hemp, barley, &c. for all which thofe lands are excellent in 
their nature ? I anfwer. No. The whole produce of the traft 
Df country firft ftated pafTes through my hands ; and certain it 
is, that the whole wheat, cheefe, butter, beef and every thing 
that can poflBbly be reared, is not equal in value to the fugaf 
produced from the fame lands, which is a fair and conclufive 
argument. Some may fay a fufficient portion of the country it 
pot now improved, and much more produce may be reafonably 
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cxpefted from the face of the country in years to come than at 
prefent — granted ; but juft fo may the manufafture of fugar be 
increafed. One acre of good fugar land, properly attended to^ 
will yield every year during the continuance of the foreft, feven 
pounds worth of fugar ; allow one half for the labour and pro- 
vifions, then the intereft of £'.50 is left for real value of the 
lands or trees, becaufe they will always with attention pay the 
intereft of that fum, which is much greater than can poffibly be 
afforded for any lands to be madeufe of on the principles of 
the prefent mode of farming. And if ftich advantages as I 
have pointed out wUl refult from the manufaflory advifed, what 
may we not look forward to when the minds of men arc become 
fo liberal as to view liberty in its true light — ^when flavery fliall 
be done away. To this day the prefent generation look, and 
the fucceeding one will no doubt put it in praftice ; then the 
Weft-India planter muft prepare more expenfive provifions for 
his labourers, not to mention wages and other expences which 
confequendy attend the hireling. Common fenfe leads us to 
fuppofe that fugar muft continually rife in that quarter. 

How much blood and treafure has been expended in pnvi^ 
te£Ung the fugar plantations of the Weft-India iflands, and kings 
and parliaments deeply interefted'in the event ? whilft we here 
without exercifing the lafli of cruelty on our fellow creatures I 
without cultivation from year to year, have thefe fo much fought 
for excellencies plentifully given to us by the bountiful hand 
Qf nature, and whilft they are fpending their wealth to prote£l| 
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we are fpending ours to deftroy. Therefore, how neceflary is 
it that public bodies fhould interfere to refcue from deftruftion 
thefe trees ; thefe diamonds of America ; thefe gifts of Heaven, 
which never created any thing in vain. Thoufands of them 
are daily deftroyed, a mode to prevent which is well worthy the 
ferious confideration of this fociety. I ftand alone for their 
proteClion, and plainly perceive that our country will foon be 
deprived of them I but knowing their value^ I now plead their 
c^ufe. 
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T^HE infeft, now univerfally known by the name of the 
-^ HefiQan Fly, w^as fixft perceived on Shelter-Jfland, 
and the adjacent parts of Long-Ifland as far eaftward as that 
ifland, a little before the harveftofthe year eighty fix, and 
appeared to have come from the weft end of Long-Ifland, in a 
gradual progrefs of between twenty and thirty miles in a year* 
Before the harvcft in this feafon, the fpecies appeared to bq 
few in number, but in the fall next following it was found to 
have greatly encreafed, and appeared in great numbers on the 
green wheat, and was obferved to do moft injury to that which 
had been moft early fown. At this time the nature of the infe6i: 
and its various transformations were very litde underftood by 
people in that part of the country. It was currently reported 
in the winter following, that the fly was to be found in great 
numbers in the wheat in ftieaf ; from whence it was concluded 
that it muft neceflarily have fome immediate dependence upon 
the wheat in grain, either for food, or in fome other manner 
for the prefervation of its fpecies. This opinion was fuppofed 

M 



90 Obfervaiitns on tkn HeJJian Fly. 

to be coijfirmej} \>y, the abearance of. at fm all quantity a£ bno^^ 
which would fall out of many (heaves of wheat when .l,hey ,were 
fhaken ; but notwithftanding this appearance, it was fufficiently 
evident, upon a more careful examination, that this opinion 
muft neceferily. bc^erron^us j^arrtji that this iafeft^ which was 
aflBrmed to be the H?ffiajx,Fl3f>5:ou}4 have np relation to that 
which was found to be fo injurious to the wheat when growing 
in the field. Repeated obfervations were made at that time by 
a gentleman of Shelter-Ifland and myfelf, to afcertain the fa^i 
whether there was ' any conne£Uon between thefe two fpecies 
of infcfls, and whether the infcft whicli was upon the wheat iri 
iheaf did in reality any mifchief to the grain. When the 
flieaves of wheat were fhaken, there fell out a fmall white infeft 
which very much refembled the one commonly called a book<^ 
loule J this as it grew larger appeared gradually to tiirn of a 
brown colour, and to have wings, but not to undergo any 
regular transformation like many other fpecies of infefts ; and 
it laft it appeared to become a fmall black fly. There was no 
other fpecies except this which could be imagined to be the 
Heffian Fly, and this did not appear to derive any nouriftiment 
from the grain ; it was moft probable that it was fome kind of 
infeft which was brought in with the wheat from the field, and 
only harbored during the winter feafon in the ftraw, and might 
perhaps have been eafily difcovered before if the wheat had 
been examined. The appearance of bran, which fell from the 
flieaves, we fuppofed ought rather to be accounted for, as 
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proceeding frditi mice or weavels, c5f fdme other caufebftKe 
fike naituffd It will be impoffible in an account intended to 'be 
fb c6ricif6 as the pfefent, to retatfe every minute particular;* 
it was; however, fulficiently obviouS,' both from ttie fhape of this 
f|)eci^s oF irifea, and from every dtlief attending cifcumftaince^ 
tiiat it couM have ho corineaibn with the inlea which had been 
found on the wheat in ihe field, and this opihipn was abiinclantly 
confirmed by lucceedirig 6bfervations. In the Ipring of the 
year eighty-feVen, the infeftih the field/and which proved to 
be the real Heflian Fly, multiplied fo extremely' faft on the 
green wheat, that at die enfuing harvetf many fields were almoft* 
wholly deftroyed ; and in the fall of that feafon^ the wheat then 
growing fuffered as great injury as wheat Had done before in 
the fpring ; arid the harvefl next enfuing, which was in the year 
eighty-eight, was cut off almoft univerfally. The kinds of 
wheat then moft generally in ufe airiong farmers in that part ot 
the country, were the red bald, and the fpring or fummer 
wheat ; both of thefe were equally afFefted : Rye, the lefs affeSed 
in general, was in many places much injured; and what appeared 
mofl fingular was, that a piece of fummer barley, belong- ng to 
the gentleman before alluded to, was about that time wholly' 
cut off. After fo general a deflruftion of wheat for two fucceflfivc 
harvefts, farmers began to turn their attention* to raifing lye, 
and that kind of grain was in general fown in the fall of the year 
eighty-eight, except in fome few inftances where the bearded 
wheat had been obtained; and at the enfuing harvefl in the 
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year eighty-nine, the infea appeared to be gone. In the fall 
of the year eighty-nine, the feveral forts of bearded wheat were 
pretty generally introduced, and die harveft next following, 
which was in the year ninety, was in general very fine, and very 
few of die infed were to be feen. This fuccefs, which enfued 
in confequence of the introduflion of bearded wheat, gave great 
encouragement to farmers, and induced them to fuppofe that 
the raifing of that forj of wheat alone, without any other precau- 
tion, would in future prove an effeftual remedy againft the 
deftruftiop occafioned by the HefEan Fly, but experience foon 
after difcovered this to be a miftake ; for notwifhftanding the 
ufe of that kind of wheat, the fly again encreafed in the laft 
year, fo as to be found in great numbers in many places, which 
could be attributed to no other caufe except this — that the 
wheat had been fown fo early in the fall preceding, as to afford 
it an opportunity to increafe. It may not be improper here to 
remark, that fowing wheat early in the fall is a circumftance 
very neceflary to be attended to on Long-Ifland, that the wheat 
may obtain a good growth before the cold weather, and be left 
liable to be injured by the fevere frofts which frequently happen 
in the winter feafon when the ground is not covered with fnow* 
Trom this concife view of the firft appearances, increafe and 
decline of this fpecies of infeft in this part of the country, and 
its revival again in the laft year, it will appear, that bald and 
fummer wheat will continue and multiply the fpecies until the 
grain is deftroyed ; that on the contrary, rye and the various 
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kinds of bearded wheat will foon reduce diem to an inconfi-i 
derable number ; but that bearded wheat alone will not have that 
good effeft unlefs it be attended with the circumftance of being 
fown late ; and that the idea which has been prevalent in 
many parts of the country, that there exifts fome principle in 
the nature of the infeCl itfelf, which will caufe it to decline, or 
wholly difappear, in any particular place, after it has prevailed 
there for three fucceffive years, is an opinion which experience 
has ihewn to be erroneous ; and that the better opinion is, how- 
ever unfavorable it may be to the profperity of our country, 
that the changes to which the fpecies is fubjed with refped to 
number, can only arife from unfavorable feafons, or from the 
want of proper food for fubfiAence. When this infe£l firft 
began to prevail in the manner as above related, I confidered it 
as a matter of importance to afcertain its nature and mode of 
propagation, and the number of generations it pafled through 
in a year, and in the two years above mentioned, in which it 
proved fo generally deftru6Uve to wheat, I made a variety of 
experiments and obfervations on that fubjeft ; and from fome 
of thefe, I was at firft inclined to fuppofe that there might be 
three generations oftheinfedin a year; but afterwards, upon 
furdier examination, it appeared fufficiently evident that there 
could be but two ; and in this opinion I have been more fully 
confirmed, fince I have had an opportunity of making repeated 
examinations into the nature of the infed in the laft year. The 
refult of thefe obfervations has been, that the Heflian Fly is an 



94 Ohfervaiions mthe Hefian Fly. 

infeft which has no dqiendence upon the wheat in grain, either 
for food, or as a place in which to depofit any nit or egg fof 
the prefervation of its fpecies; but is in the winter feafon a 
chrjrfalis, and remains through the whole winter in the field, ort 
the green wheat, without fuffering any apparent injury from 
froft or fnow, and is transformed into a fly, as foon as thtf 
weather becomes warm enough in the fpring. The time wheri 
fliis transformation will begin, appears to depend upon' a' certain* 
degree of heat in the atmofphere continued for fome length of 
thne, and will* therefore vary in the fame climate or part of thcf 
tountry in different years, according as the (bafon in the fpring 
of the year may be more or lefs forward, and Xvill very probably, 
for the fame reafon, vary much more confiderably in different 
climates or parts of the country in the fame year; bur although 
this transformation appears to be effefted by a certain degree 
of heat, yet it is far from being univerfal in the whole fpecies 
at the fame time, but continues according to the beft obferva^ 
lions that I have been able to make about three weeks. This 
variety in the time of making this transformation in the fpring 
of the year, under the fame circumftances with refpeft to heat, 
and in the fame feafon, can perhaps be accounted for in n6 
other way than by fuppofing that it muft proceed from fomething 
peculiar in the conftitution of the infeO: itfelf; for it feems not 
very probable that it (hould be occafioned by the different 
times in which the infeft may have become a chryfalis in the fall 
next preceding, after it has been under the fnow, and fubjeftcd 
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to firoft. during the whole winter^ In ihe year eighty-^feven^. 
this tran^ormation began about the fi:^teenth of Aprils 
and ended about the firft of May ; and thb I believe ma/ 
be confidere4 as the ujTual time of its commencement and 
C9ntinjuaiv:e on the eaAern parts of Long-Ifland» smd 
perhaps on thole parts of the cpntinent which are adjacent. 
The fly difengages itfelf from the wheat by boring a fmall rouild 
hole thrpugh the brown cafe in which it is enclofed, and 
^rou^ the Ijqaf of the wheat juft oppofite to the place where 
it is lodged^ and this hole m^y be eafily difcovered as long as 
the ftubble remains enjtire. Whenever the fly has been hatched^ 
in the houfe, it hs^s always come forth from its brown cafe^ 
wrapt in a thin white fldnj which it foon breaks and is then at 
liberty, and there is every reafon to fuppofe that the fame effeft 
is produced in the fields The fly, very foon after it comes out, 
is prepared to fpread itfelf in the field where it has lain during 
the winti&r, or to take its flight to more diftant places in fearch. 
of whes^t on Tyhich to lay its eggs or maggots ; and it is at thir 
time that it ha^ an opportunity of going on to fummer wheat, 
which would otherwife efcape without being injured. The* 
great variety in the time of its firft coming out, produces the 
like variety in the time of its depofiting the maggot on the 
wheat, QUt this I fuppofe may be generally placed between the 
iioth of April and the lOth of May; but this period of time^ 
like the former^ rauft neceflarily be regulated, with refpeft to 
its commencement and continuance^ by the fealbn j and may 
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perhaps be affeCled by bad weather and unfavorable wind»^ 
which may benumb the fly and prevent it from taking its flight. 
It is fuppofed that the fly in its progrefs from one place to 
another^ and on fields of wheat, is inclined to keep in fmall 
fwarms ; and this opinion appears probable from this circum- 
fiance^ that fomc fields of wheat are frcquendymuch more 
injured than others which are not fas diftant, and the fame field 
is frequently injured in fmall patches whilft other parts appear 
in fomemeafure to have efcaped. The maggot is properly tha 
firft ftate, or mode of exiftence, with the infe& ; for although it 
appears, at firft, to refemble an egg, yet I am inclined to believe 
that the fly is viviparous, for I never could difcover that any 
transformation took place, from an egg to a maggot. It is 
always found between the loweft part of the leaf of the wheat, 
and the part which forms the main ftalk or ftraw, to the latter 
of which it clofely adheres ; and is generally within the outfide 
leaf, fo as to lie as near the root as poflible ; but to this there 
are fome few exceptions ; for it is fbmetimes, though very 
rarely, to be found a litde above the upper joints ; but inftances 
of its being very far from the root are fo rare, that I never could 
find but one or two which lay above the higheft joint. It 
refembles at firft a very fmall white nit, and as it grows larger, 
becomes a fluggifli, and almoft inanimate maggot, of a white 
colour, and capable of very little perceivable motion. In this 
ftate, the proper and moft natural food of the infe6i, is the fap 
or juice of that kind of green wheat which has the moft delicate 
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ftraw ; next to* this may "be ranked the feVeral kinds 6f wheat 
whofe ftraw is more firm and folid, fiich as the various forts of 
bearded wheat, and the great red bald, or red-chafF wheat r 
and next to this may be ranked rye ; with refpeft to barley, 
I have not had information from different parts of (he country, 
but from the inftance above recited, I am inclined to believei 
that as a food which is agreeable to the infeft, it ought to be 
ranked with rye, if not •before it. Some have affirmed, that 
the maggot has been found on oats, but I never could difcover 
any on that kind of grain. The manner in which the Inaggot 
obtains the fap, or juice of the grain, appears to ht altogether 
by fusion, which is very probably performed through forae very 
fine and imperceptible tubes. It appears dettitute of any faculty 
of corroding the folid part of the ftraw ; and as it grows larger 
its whole body indents the ftraw, and prevents the rife of the 
fap, and the grain either falls down, or periflies before it has 
grown to be of any confiderable height. The' fize of the 
niaggotwhen full grown, and the time lieceflary to compleatib 
growth, depend in a great degree on the quantity of nourifli- 
iment it may obtain fix)m the grain, and the numbfer of maggots 
that may happen to be on one ftraw. This, according to the 
beft of my obfervations, is fomewhere between four and fix 
weeks, which will bring the time in which its growth will gene- 
rally be complcated, to be in the firft part of June. But here 
the feveral caufes of variety in the time of its being laid in the 
%irheat, and of its compleating its- growth, both cohfpire to 
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render thin time fck various^ that fome will be fiiU growtiyand 
<)thers transformed into a. chryfalis, whilH others are finall j and 
this circumftance has no doubt led manyr (kilful obfervers to 
fuppofe, that there are two compleat generations of the infe£k 
before harvelt. from thia accQutU- of the maggot it will bp 
obvious, tha^ this ist t^e ftate in which the infe£l deftroys the 
gj*-aia; for as foofi as it hks obtained its j^royth, it i$ transfonped 
into archryfalis of atdark brown colour, in which ftate it require* 
no further nourifliment, and. appears then to do no other 
mifchief to the grain^ than, what may arife from indenting th« 
ftraw. The chryfalis is the fecond ftaie^ or mode of exiftence, 
which the infeft affuraes^ and is that in which it is moftly 
obferved. It is found in this ftate in the time of harvefi^ and 
when the grain is- gathered, remains in the ftuhble imtil it'i« 
transformed into a fly : But to this there are Cpme few exccf^ 
tions ; for thofe which are fometimes in the upper jointsi smd 
may happen to be fohigh as to be above the fick^ or cradle 
when the grain is gathered^ will of courfe be g^hered with i^ 
and muft always go with the ftraw^ hecaufe they adhere too 
clofcly to it, to be beaten, or thieflxed offi without: being 
deftroyed. The length of time for which Ae-infe£k.will cominuQ 
a chryfalis in the fummer feafon, is no doubt regulated in a 
great degree by the quantum o£heat-\rfiich it may enjoy in- that 
fituation. For this reafon it is very probable, that in different 
parts of the country, and in different ejcpofiu-es tothe fun,; this 
period of time may vary very confidcrablyj butthough differem 
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degr^s 4!)n^eat Aiay produce M:^ cflfeft, yet this tnuft be under- 

flood to be within certain iimits ; for the chryfali^ can endure ' 

but a very fmall degree of "heat beyond that which is ufual in 

its naturalfituation in the field. Befides thefe efFefts proceeding 

froiri heat, I im inclined, for^ feveral reafons, to fuppofe that * 

different degrees of moifture will produce efFe£ls of a fimilar 

nature. 1. Becaufe the chryfalis will perilh, when expofed 

to the rays of the fun, in fuch manner as to become very dry, 

and have all its natural moifture e^aled. 2. Becaule the fiy 

when hatched in the houfe, where the chryfalis has been kept 

more dry than in the open air, will always come forth yery feeble 

and win never acquire that life and aClivity which it muft be 

fuppofcd to have in the field. 3. Becaufe there is reafbn to 

believe, that too great a degree of moifture, will in this cafe, 

produce eflfefb fimilar to thofe wHich muft arife from too finall 

a degree of heat. Aldiough it will prove fatal to the chryfalis, 

to be expofed to any great degree of heat, beyond that which is 

uftial in the open air in the fummer feafon, yet cold and wet, 

even in the greateft extremes ever known in our climate in the 

winter feafon, appear to aflfea it no otherwife, than to continue 

it in the fame ftate, and prevent its tfansformation into a fly, 

until it can again enjoy that degree of heat and moifture which 

is moft agreeable to its conftitution. Thefe circumftances 

rejKkr it difficult to afcertain with precifion, the length of time 

tl^at the infcft will conrinuea chryfalisduring the fummer feafon. 

But from the beft obfervations T have been able to make, it is 
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not lefs than two months, and may be prolonged to a mucfar 
longer time by any of the caufes before mentioned. All thefe 
feveral caufes of variety in the time of its continuing in this 
ftate, together with the various times ki which it is firft formed 
into a chryfalis in the month of June, confpire to render Uxe 
period of time in which it makes its next transformation into a 
fly, much longer than any of the other periods of time in which 
the infeft makes its feveral transformations. It generally 
begins about the 20th or 25th of Auguft, and continues in a 
greater or lefs degree through the whole month of September, 
but by far the greater part of the fpecies are without doubt 
transformed into a fly, in the firft part of this latter montlu 
This appears fufficiently evident from this confidcration> that 
wheat, fown early enough in the feafon to be up in the firft week 
in September, will generally be deftroyed j and on the contrary 
when it is fown fo late as not to be up until fonpe time in 
O£lober, it will in great meafure efcape. I have fuppofed 
this transformation to take place, between the 20th of Auguft 
and the firft of Oftober, but this ought no doubt to be under- 
flood with fome exceptions ; for it is very probable that in 
fome few inftances, and in fome particular fituations with re- 
fpeft to heat and moifture, it may begin fomewhat (boner ; and 
on the contrary, if the weather fliould prove moderate in the 
month of Oftober, there is no reafon to doubt but that it may 
continue in fome degree through the greater part of that 
month. A refleftion will here naturally arife from die forc-% 
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going account, that nature appears to have fixt this transfor- 
mation to commence with, and continue through the whole of 
that feafon of the year, which is mod proper for fowing wheat. 
T he fly is the third and laft ftate of the infeft, and com- 
pleats what I have here termed one generation. It very much 
refembles the mofchetto, except that it is much fmaller and 
has a Ihort bill. I never could difcover that it preyed upoh 
the wheat, and very probable it requires no other nourifliment 
than what it may obtain from dew or moifture. It is of a 
texture fo delicate, as to be injured or deftroyed by the flighteft 
accident. Soon after it becomes a fly, it again lays the maggot 
on the wheat fown in die fall ; and if this is not up at the parti-, 
xrular time the fly requires it, the maggot muft be in great 
meafure loft, and the fpecies reduced to a fmall number. It is 
di£Bcuit to difcover for what length of time the infeft will con- 
tinue a fly in its natural fituation in the field : in all inftances 
where it has been hatched under cover, or in glafles provided 
for thatpurpofe, it has foon periflied ; and if we may reafon by 
way of analogy from the cafe of other infefts, there is little 
reafon to doubt, but that the time of its continuance muft be 
very fliort. The maggot generally proves more deftruftive 
to wheat in the fall of the year than 'in the fpring; and before 
cold weather is transformed into a chryfalis, in which ftate it is 
prepared to remain during the winter, and in the fpring will 
again be transformed into a fly ; which compleats two genera- ' 
tipns of the infe& in one year. 
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Jt mzy not be impropef hiere t& n^cpc^on fomx bw experi-f 
nijenti and obrervatioi^ which I haye ipadeonthis fiibjed; 
all of which appear to confirm die foregaij^g opinion relpe&ing 
the number of generations ^Iuch4yi9 inf^ft paOes t^rau^4n ar 
year. A ni^niber of the chry falis ^uhered from the wheat, about 
t^e middle of lad Jui^e^were )^t in the houfe in glafles^ aiid 
ip a fitujation where they wer^ not eypof^d to the niys of the 
fun, and a part of tUfiqk were transformed in^o a fly between 
the lOth and the ijthof Septen^bpr; juid i^ nmi^b^r of other* 
gathered from t^e ftubble after harvefl^ ar>d placed in the ianur 
fuuation>becaipe a fly ^out the (a^ie tim^. The remainder 
of thofe^ which were not transfprnfed into 9, fly at that time,, 
continued in the fame ftate until tl^s w^ad^r beirame too cold 
for them to ma)ce their traqsfonxiatipiu In the year eighty^ 
feyen, I made experiments of a iiraiUf mature, with only thi& 
difference, that the chry%li« W4» expofcd to the rays of the fuiv 
in fuct^ manner that the he^t would not be too violent, and ia 
this cafcj, a few of them were transfonned into a fly, as early as 
the middle of Auguft. It muft however be obferved, that in 
all experiments made i,n this manner^ th^re is re^dbn to Aippofe 
fome degree of uncertainty^ becaufe the chryfalis is. removed 
from its natural fitu9,tion : for this reafon I have always 
fuppofed, that the beft method to arrive at tnith on this fubjed, 
is to examine the progrefs of the ipfeft in the field ; and with 
this view I exi^ined the ftDb\)le of a field of wheat, where 
great numbers of the infed were tp be £ound^ as often a* 
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twice in^ ^eek, from the firfl of Sfeptcmbiei^ until die 14th o^ 
IJfovember in the laft fall, and found thieni continually to diminilh 
irv number, but that there were ftill fome few of the chryfsdis re- 
raaining^ Thefe Ihave fuppofed muft either be confidered as fome 
fcMr which were anomalous, aiid never intended by* nature to 
uiklergo any trabisforroation ; ot elfe it miift be concluded, that 
ifiariy of xhofe which become a chryfalis late in tHe month of 
JuJie, will remain; in that ftaite for fo long a time, that the weather 
wiU become too cold for them to be transformed into a fly in 
the fall, and then they niuft neceflarily continue in that (late 
through the winter, until it becomes warm enough in the fpring : 
and if this latter conclufion be confident with truth, it wil^ 
follow, diat fo for as refpefts thefe, there can ht only ontf 
generadoniii a year. It is an Of^inidn entertained by rh^ny, 
that there ate three genenttions ofthisinfed in a year; butia 
anfwer to this, I Ihall only obferve, that independent of what^ 
has been before fdd on this fabjeft, this dpdnion muft appear 
improbable from this* confideration — that if we fuppofe threrf 
generations in a yei^ it willfoHow, that thcinfeft will be twicd* 
a fly before harveft,and the fcfcond time of its being a fly muft' 
kapffen-when-the wheat is in the milk or veYy neaf it ; at which^ 
time it is fo large and rank, and f6 foort after changes its colour 
andr becomes dry^ that the maggot which muft then be laid in 
it, would not have fufficient time* to compkat its growth, and 
would therefore perifli, and in the fall of the year the iric6l 
would dilappear. Others are of opinion, that there is fa 
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great a variety in the transformations of this infeCl, that it mijr 
be found in all its different ftates> at all times in the year, 
excepting in the cold weather, or in the fjpring. From what 
has been before obferved on this fubjeCl, it appears, that this 
opinion jnay very probably be true, fo &r as it refpe6b the 
month of September, and a part of Oftober, and poffibly with 
refpeQ: to the latter part of May, if the fly, which is hatched 
in the fpring, fhould continue until that time; but cannot be 
applied with propriety to June and July, in which months I 
have fuppofed that the infe6t does not exift in the ftate of a fly. 
It is probable that this opinion may have arifen from thefe 
circumftances ; that there are feveral fpecies of gnats, or flies, 
which may very eaiily be miftaken for the Heflian fly ; and 
that in examining wheat, to difcover whether the infe£t is 
transformed into a fly, it is very difiicult to diftinguifli the 
fliells of the chryfalis which has Iain in the wheat during the 
winter^ from thofe of the next generation which has fucceeded 
them in the fpring and fummer following ; and this latter cir- 
cumftance, without great care, will be a fource of perpetual 
miftake and error to thofe who may examine into the nature 
of the infeft, and is perhaps one of the greatcft obftacles to 
arriving at certainty on this fubjeCt 

O If all die various methods which have been propofcd to 
the public, for preventing the injurious effefts of this infe6i, 
that of raifing the different forts of bearded wheat has befl 
fucceeded. This kind of wheat having a more folid ftraw thaiV 
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die bald^wheat, refifts the impreffionmade by the body ot the 
iofeO, guid in great ki^eafure prevents the injury which arifet- 
fro^i preventing the rife of the Tap ; and for the fame reafon^ 
is very probably more difagreeable to the conftitution of the 
mkSL During the iaft-y^ar^ I had an opportunity of making 
^ne fair experiment^ to determine whither any preference^ 
ought to be given to any one of thd -different forts of wheats 
whofe draw is more 6rm and folid thait the bald wheats I 
ibwed three different forts of wheat, adjdining lo each other^ 
and all at the fame tiling ; the white bearded, the y^ow bearded^ 
ted the gireat red^chaff Wheat, whofe ftraw is equally hard with 
djat of the bearded wheat ; of thefe three forts^ the red-^chaff 
was by far the moft injured; andthe yellow bearded which 
ky adjoining to it, leaft of alL 

I SKALL now take the liberty of fuggeRing a method of 
deftroying the infeCli which naturally occurred to my mind, oii 
obferving that it is not to be found in any other date than that 
of a chryfalis in the time of harveft, and that it remains in Aat 
iftate in the ftubble for fome time afterward; and that is, 
to de/lrcy ihcpibbk of grain foon after harvejt. Whether this 
would be beft effected by burning or otherwife, and whethet 
ithe grain in this cafe ought not to be cut with the fickle rather 
than mowed or cradled, and whether the cofts that would attend 
St would not overbalance the advantage, are points to be taken 
into confideration in determining whether any thing of this kind 
vouki be feafible, and which t fiisdl not now pretend to difcufs ; 

O 



btttr if^e ftul>ble'pf ^hfeat wei^ te be:uirfvetfeUy^lwrtU,JttoAcdr 

cwerrwit^ tH^ plwgh, or defi«^ye€l ia aOyMtHhermwiicift fodn 

a|ib^ J^rvi?^^ a«id i^ weret^ )fa^ 4(%e for ftveral year» t<ige< 

tker;L h^ve UctJi^ doubt but that it would proMe M-^fl^p^Utal' 

mcAn^f 4aftTOyipg(thewhel& Q)«:\e*4 I hei^meajtiocfonly tkei 

fiubbk of whea^ becauferiti&iaot ycs^^p^ol^^b^'tHat tjic^^ci^ 

YQi^dbeconM^uedip^'QiV^ej moreefpecklly.d* ^1 cdt^h^ 

Ibwnmuch lat^r than^ wheac^ ykhoutr injury from (be wiittei* ^ 

If^i the^ftubble of rye ittigbi^ if ae<}€(]^ry^ be as eaffily deArpy^ 

^fe that oil wheat; ptod if in-^d of ,thi^:th^,b^ftrfon,0f b^af^M 

vlhoatf wqre. tio be ufed^ stid^tbat tev, be fdwA ar$ Ja»e afi poflOW* 

itbafiftfeoi with a^ good erflp,it wouldbe- ftilt morc^UJcely: to 

fafiCfied. With. rdrpe6| to the probability of their being 

imported from any foreign country,) I fhall make only oncf 

remark^ that from the foregoing account it appears evident, 

that. they may be removed from their natural fituation in the 

|iel4*and be kept alive long enough tp be carried acrofs. the 

Atlantic; from which circumftanQe it appears- poflible that 

tl^ey might have been imported in ftraw or ftubble. It ha$ 

f- ... * » ^ •' '1 

beeni generally remarked that in . fpreading .over, the couptry 
they go between twenty and thirty miles in a year; but asjthey 
are a fly twice in the fame feafon, it appears probable^ that th^ 
fly itfelf never goes much farther than twelve or fifteen miles^ 
Before this fubjeft is concluded^ it ought to be remarked, that 
the truth of what has been here faid concerning the nature of 
.this infe.Q, and the feveral generations through ^which,isf|tafle^ 



Obfervations on the Hejfian tlyl 107 

in a year, does not entirely reft on my own particular experi- 
ments and obfervations, but has been corroborated by the 
obfervations and experiments of the gendeman, to whom I have 
before alluded in treating on this fubje6L How far this account 
may have been confirmed, or contradifted by others who may 
have obferved the various phenomena of the infeS, I am not 
able to fay ; but if it fhould appear upon further inveftigation, 
that what has been here advanced is erroneous, it ought to give 
me and every other lover of truth, great pleafure to ftand 
correfted, on a fubjeft of fo much importance to the public- 
It has been before obferved, that the fureft way of arriving at 
truth on this fubjeft, is to examine the progrefs of the infeft in 
the field ; and to carry this into eflFefl, I would fuggeft the 
following method : — Let thofe who may have leifure and curi- 
ofity on this fubjeQ, and who may refide in different parts of 
the country where the infed may prevail, fow fmall patches of 
different kinds of wheat, as often as once or twice in a month, 
during the whole feafon, adjoining to fome field of wheat or 
ftubble, where the infeft may be found in greateft number ; 
and let the progrefs of the infeft be obferved on thofe different 
patches of wheat j and let the rcfult of thefe obfervations be 
coUefted and compared with each other ; this, if it could be 
carried into effeft, I have conceived would be the fureft method 
of arriving at certainty on this fubje6l, and perhaps fomething 
not now thought of might be difcovered, which would prove 
an effe&ual remedy againft the injurious effe£b of this infe6l« 
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TT will not be denied that it is a defideratum, of no fmall 
^ momentt in pfaftical Agriculture, to be enabled to afcer^ 
tain, with as much preciiion as the nature of the cafe will 
admit, the relative degrees of heat and cold, and of the progrefs 
of vegetation, through the feafons, in the various climates of 
Amerrda^ and fo to arrarige them, as that they may be obferved 
in the readied manner. Without adducing any other reafon, 
' a fingle refleftion will convince one of its utility ; for, as the 
ftate of vegetation is very different in different climates at the 
iam^ time, without knowing what allowances are to be made 
on this account, the farmer, in one climate, will not be able 
piroperty td apply to his pta6Uce the experiments on hufbaiidry 
made in another; and unlefs the refultof the obfervations, 
from which this knowledge is to be deduced, be conveniently 
arranged, one will be neceffitated to rumage through a iconfufed 
lieap of meteorological tables, collefted from various quarters 
for a fucceffion of yfears ; a- bufinefs too difficult to prove 
generally beneficial. It is in fome meafure owing to tliis caiife, 
that we profit fo little by books of hufbandry written in Europe. 

. Tq obviate tb^fe inconveniencies is die defign of the plan 
which I have the honor of prefenting. ' The requifites for 
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conftrufting it will be, bcfid e a t he common obfervations on' 
die weather, oJblervations on ^le annual ^commencetbeDt^ 
progrefs, maiturity and decay <^ vegelaCton, made in various 
paFts, for a JiUmber of years 5 the averages 'wbercoE may be 
taken for ftandard^ by which .lo.exhihir a comparifon of 
climates. . e .. . 

To eflfea this defign, I irotrfd propofc diat the dtflRhrent 

Ibcieties on the continent, which comprife agriculture among 

the obje^ of their inftitution, be requefted to co-operate. 

' • • * •- ' 

Th£ remarks on vegetation flbould coipm^i^e with t^ Bxfk 

appearance of it in the ipriog, and be mside on grafs iageoeralt 

the budding of trees, the flowering of plants, the maturity of 

the feveral kinds of winter grain and fruit, and the fsdling of 

leaves, and other fymptoms. of decay, in the fall.— In theft 

oWervations a preference fhould he given to thofc veg,etabjlcf 

which are of the moft valuable kind, and to others which are 

known to be common to all the places where the obfervations 

are made. Cultivated annuals, the feeds of which are planted 

X)r fown in the fprin^ fhould be entirely omitted,, as their 

forwardnefs depends principally on the degree of care bellowed 

upon them. In general the Linnean, as well as the vulgar 

names fhould be given, fince the latter are well known to differ 

in many inftances, even in States adjoining each other, and 

therefore might lead into error. After a fufficient courfe of 

obfervations is completed fuch vegetables, as will beR airfwer 
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the ^rpofe3 JMemdid^ may be' fekSted Iqr the sibterorokv^- 
gicd chart. 

A MEAN between the extremes of heat and cold within the 
twenty-four hours, which I think will he beft. determined by 
the ttate of the thermometer at or before funrife, and the., 
middle pf the afternoon, fliouldbe taken for the temperature 
of the weather. Perhaps it would not be amifs, alfo to note 
the firft appearance and difappearance of birds of , pafTage^, 
{Particularly the Iwallow, as a criterion by which to judge o£ 

the advanced ftate of the feafons. 

I . . . ... , 

Explanation of the Chart, 

At the head of the chart, on the ri^t hand fide, are to be 
the names of the places^ where the obfervatipiis afe nuklb^ 
<c^ppofiee to thefarrpfpcaive latitudes, expreCfed on the gradii-i 
atedfcaie immediately below tf^emj frptneaich place, a line ii 
4rawii. perpendicularly downwaifds. The large ipa(ie on the 
left, is fot the remarks on vegeta(tioD, opppfite to the feveral 
sjtontlss in whkhi thfsy ocqur. The next coluina is divided 
iiflo mohths; aod ks Xubdvifiolis^ carridd b)^ ftraight, linei 
iitiriaoHtailyiiictpfe tke ehart. \ Jn the nfjft coJumh the 
jttfe&th degrees of beat, taken! from Farenheit's .thcrnl6md<^ 
iter, are to be intortcidrfor evdry len days throughout th6 
year ; from each of which, curve lines are to be drawn^ ia 
fuch a manner, as to interfe6t , the . perpendicular lines of .the 
,feveral places oppofite to thofe times refpeftively, in die 
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oolumn of months^ of which they are of the ianiie tempemture^' 
Perhaps it would be of ufe to have three columns, inftead of 
one, for the thermometer ; one to receive the mean of the 
morning obfervations, the. other the mean of the afternoon 
obfervations, and the third the mean of the two others. In the 
fame manner, dotted lines acre to be drawn, to fliew at what 
times any of the phenomena of vegetation occur at different 
places. The neceflity of this diftinflion arifes from the circum^ 
ftance, that the thermometer and vegetation do not exa6Uy 
keep pace with each other. 

Farther to illuftrate the ufe of this chart, let it be required 
to find what time at Williamfburgh correfponds in temperature 
with the firft of May at New- York. In the perpendicular line 
of New- York, take that point which is oppofite to the firft of 
May, and from thence, follow the diredion of the black curve 
lines, till you interfeft the line of Williamfburgh, and the place 
in the column of months to which you are oppofite, will exprels 
the required time. . Again, let it be required to find when wheat 
is ripe at Williamfburgh — In the column of remarks fee the 
figure, annexed to that remark, which exprefles the day of the 
oppofite month ; and from that part of the month, follow the 
<iire^on of the dotted lines, till you interfe6l the line of WiU 
liamfburgh, and the time ^ill be fhewn in the column of month 
oppofite to it. 

It is a faft well known, that the weftem parts of this country 
do not correfpond in climate^ with thofe lying in the fame 
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latitude along the (ea coaft. If, therefore, fuch a chart be con- 
ftru6led, from obfervrations made in places near the Atlantic, 
correfpondent obfervations made in the interior parts of the 
country, will enable us to afcertain to what latitude in the chart 
they are to be referred. 

If a diftinft chart were conftruded, on the fame plan, for the 
principal places in Europe, one might with equal facility, by 
the help of both charts, compare their climates with thofe of 
America* 

It is to be obferved, that the plan which I have produced, 
mud be confidered as a mere defign, as I have but lately taken 
up the idea, and have no materials at prefent before me, from 
which I might make an attempt to come any way near to the 
truth ; but I truft it is reprefented fufficiendy plain to (hew its 
nature and ufe, and that the advantages of it will, at firft view, 
appear of fuch importance, as to engage fcientific gentlemen to 
coiled; and contribute materials for perfeding it. 
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OBSERVATION SOlf THE 
DRILLING ot W H E AT. 

Bi WALTER RUTHERFORD, E»^di«b. 



Gentlemen, 

A S I confider Wheat as the firft ftaple of the trade and 
wealth of the middle Hates, I beg leave to recbmmend a 
method of promoting this article, without adding to, but rather 
diminifhing the expence of culture. 

..Th£ drill hufbandry has been long recommended and prac- 
tifed in England, but in a manner fo complicated, machineiy 
fo expenfive, and fuccefs fo various, diat it has never come in 
general praQice there, nor attempted in that method in America; 
but fome years ago a farmer in Somerfet county, in New- 
Jerfey, firft introduced a feed-drill of his invention. Being a 
feed-box over a cyhnder that turns with the wheels, with four 
holes in die box, that anfwer notches floped in the cylinder, by 
which die feed falls into drills at thirteen inches apart, which 
machine is drawn by a pair of horfes, with a tongue to turn it; 
when turning, the wheel to be held faft, and bringing the wheel 
to run in the outfide drill ; and afterwards drilling the head- 
lands, the whole field will be drilled at thirteen inches apart, and 
may put in about eight acres a day, being underftood to be 
well harrowed before driUing. 



t2s Ohfervatims on ihe Drilling of Wheat. 

The advantages of this method is foundry the experience' 
of mimy farmers to be, ift. It takes fome What lefs feed — 2d^ 
The feed h jmoch Jbecier covcped-r^ajd. The xUige&.on each 
fide modderingg^uaUy <m the greeo graia, prevents it from 
freezing out, or being w'voi^x killfjd — 4th* It is Ihekered from 
the bleak Ipring winds — 5th, It drains off the wet — 6th, It 
better ftands the drought, the roots being well covered. 

Where the land i^ richly manufed, pexh^^s this methoit 
may not be fo neccffary ; and if die falk>w is covered with liurgc 
fiones, or ftumps of trees, it will be impra6licable ; but on land 
confiderably exhaufted, our farmers have experienced great 
advantage ; 1 reckon it yields about a third more — my neigh-^ 
hour, a. judicious farmer, thinks it yields him^ double the old 
method. When I firft praElifed this way^it was on a field that 
the year before was in fummer grain ; one part of it gave & 
mucli better crop than the reft ; without direfUons, the teams- 
roan fowed this part by hand ; moft certainly the crop proved 
to be the worftpart of the field, which many of the neighbours' 
viewed, and next year began, and in general h^iye followed thi» 
praQice. Our carpenters deliver this drill compleat for eight 
dollars. 

NcfW^Yorky Feb. 28, l^Q^• 



[END OF PART I.] 
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IN ASSEMBLY, FEBRUARY 27, I794, 

IvESOLFED, (if the Hon. the Senate concur therein J that 
the Printer to this State be directed to puHi/b for the Agricultural 
Society of this StaU% Five Hmtdred Copies of fiich of the Communications 
made to the Society^ as* they may deeth moft likely to promote the Intwrefl 
of Agricultures and that the f aid Printer deliver one of the f aid C^ies 
to uuh Per/on vtjdfj/batl he entitled to receive the L^js and Journals 
of this State s and that the Legt/lature Vfill provide for the Epepence 
of printing the fame. 

IN SENATE, MARCH 3, 1794- 

RESOLVED^ That the SeneUe do concur with the Hon. AJfemhly 
tn thnr fai4 Refolution. 
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INTRODUCTION. 



SINC£ «ho publtctt^mi of the firft Yobime of the Society's- 
Trania^Uons in 1 792, the objeds for which the aflbciatioa 
vroB fbrmtd have been puxfued with diligence. Considerable 
proficiency haTin^; been made, it has again been judged proper 
to I^y before the pubUc the refult of their inquiries. The 
Society during the feffions of 1791^ and 1793, continued its 
meetings in the Senate chamber, in the city of New- York ; 
and on die 29th December, 1792, Mr. G. C. Willet, from the 
committee appointed for that purpofe, in purfuance of a 
memotial oftheSociety of Brewers, made tfie following report 
on the method of cultivating fummer-barley in the (late of 
New- York, after a crop of Indian com, to wit : 

^ In the fall, or early in the fpring, as beft fuits the 
economy of the former, , turn nnder the fward, and keep> 
vegetation down with the harrow until thefeafon of planting,'^' 
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^ Indian com prepares the ground well for barley, by 
renderings it mellow, and dcftroying the natural growth of grafs 
and weeds. After gathering the corn, and removing the ftalks, 
manure fhould be carted on during the winter, or early in the 
ipring ; fpread the manure, plough it in, and make the earth 
as mellow as poffible : then fow the barley early, at the rate 
of at leaft two buihels to an acre." 

*' If the field is to be brought into grafs, fow grafs-feed with 
the barley, as is cuftomary with wheat, remembering always, 
that clover is the moll fure." 

*' Cut the crop when ripe, and not fooner ; the lefs. it is 
expofed, after cutting, even to the dew, the better, ^d 
heavier is the grain. This is the fyftem adopted in the ftate of 
Rhode-Ifland, where the farmers frequently cut about forty 
buihels on an acre." 

" On the weft end of Long-Ifland, the farmers that raifc 
barley, plough the ftubble under as foon as the crop is off, 
^eck vegetation by repeated ploughing and harrowing, until 
the time of fowing wheat, and by diis management procure a 
good crop of wheat, in fucceflion to that of barley ; But, in 
this cafe, it is neceffary to give the ground a larger quantity of 
manure." 

** The committee are at a lofs to fay, whether barley will 
anfwer on new ground, as the growth of it has, in their belief, 
been chiefly confined to old cultivated land. From experience, 
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however,'it is known, that the more northern latitudes favour 
the production of the beft barley. Whence a prefumption 
arifes that the northern and weftem parts of the ftate of New- 
' York are well adapted, by nature, for the cultivation of this * 
grain. Therefore, it is highly probable, that the interval land 
on both fides of the Hudfon and Mohawk rivers, as well as on 
other ftreams, and between many of the mountains, muft 
produce good crops of barley, without the affiftance of manure, 
every third or fourth year ; and, upon the plan recommended, 
both the foil and its productions be improved, by the culture 
of com, barley, and grafs-feeds, with now and then, if necef- 
fary, a feafbiiable manuring/' 

** It is difficult to procure barley free from an admixture of 
oats : The beft method of feparating the oats from it is by 
means oiF water — take a large tub, filled with water, and let 
the barley run flowly into it ; the oats and light grains will 
fwim on the furface, and muft be Hummed oflF — ^the heavy and 
vigorQus grains of barley will fmk to the bottom, and ought 
to be preferved for fowing j thefe being* the beft of feeds.'* 

" This grain feparates very eafy from the ftraw ; but the beard 
that adheres to the end of the grain muft be feparated by 
threfhing it over again after the ftraw is pitched oflF. It may 
be threfhed very well by hahd, though horfes, or indeed cattle, 
will tread oflF the beard more eaiily than it can be removed 
by the flail/' 
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<*Barley.ftraw is hearty fodder for homed cattle in the winter* 
** By cultivating barley, the farmer will be enabled, with 
ihduftry, to receive his money for a crop in fix or feven months^ 
from the time of fowing; the fall of the year being the time 
for bringing it to market, and the brewers infuring him five- 
fliillings and fix-pence the bufhel, or, if he prefers it, the 
market price.** 

Which being agreed to, the fame was direded to be 
publifhed. 

By order of the Society, 

S. L. MITCHILL, Secretary. 

CoL John Smith produced the model of a plough-fliare,, 
according to which it was projeded to have that utenfil made of 
cafi irorij in order to fave expence in hufbandry, and come 
cheaper to farmers than thofe in common ufe, forged from 
wrought iron; and Mr. Smith and Judge Hobart were 
appointed to get feveral caft for trial. 

Dr. Mitchill prefented to the Society Mr. Kerr's tranflatioa 
of Mr, Berthollet's new method of bleaching by means of the 
vOxygenated muriatic acid ; \diich procefs has been (ince very 
fucceftfully applied to the paper manufafture, in Europe, as 
appears by a printed book fent from Scotland, part of wlK)fe 
paper was bleached in that way. The book is in Mr. Mitchiirs 
hands for the infpeftion of fuch manufedurers as wifh to 
view it. 
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Mr. Chancellor Livingfton, the Prefident, prefented a letter 
from a Society of Gentlemen in Albany, aflbdated for the 
-- purpofe of promoting the manufadure of fugar from the maple- 
tree, foliciting their friendly aid in procuring legiflative coun^ 
tenance and affiftance, in encouraging the manufadure of that 
article of doneftk produce bypreniiums or bounties. This letter 
t^as acconq)aaied by various Dunples of the fugar of diffb-ent 
qualities prefented by the manufadurers to the Albany- Aflbcia- 
tion, for which, already, premiums had been given ; and by 
the hiftory of that affociation, &c. After this letter and the 
accompanying papers had been read, and the famples of fugar 
infpeded, it was ordered that the Prefident fliould draft and 
forward to the legiflature a memorial on the fubjefk, to concur 
with the memorial on the fame fubjeft from the gentlemen of 
Albany. 

Mr. Simeon De Witt was appointed to colled meteorological 
obfervations and regifters, from whatever fources he may be 
able, throughout the ftate. 

The Prefident communicated a .French memoir from 
Mr. Chanlat, refpedling the improvement of hulbandry and 
farming in the neighbourhood of New- York, and reciting fome 
experiments of his own for the promotion of agriculture in 
France. 
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Dr. Mitchill communicated to the Socidy, a memoir of 
Mr. Ezra L'Hommedieu, on the method of catching porpoifes 
and manufaduring their (kins into leather, at the eaft end of 
Long-Ifland ; and a memoir on the culture of daify-grafs on 
exhaufted foils ; and a memoir on the improvement of impo- 
verifhed lands by fowing clover; and alfo a hiftory of his 
experiments on manuring land with drift-fea-weed, green 
fea-weed and Indian ihells :— ^And alfo an eifay on hedges and 
ditches, with a view of the caufes of the deftruftion of prim 
and whitethorn hedges, in the towns of Eaft-Hampton and 
South-Hampton in Suffolk county, J^ong-Ifland ; and propofing* 
to fupply their place with the native thorn of our country. 

Mr. Recorder Jones communicated an effay written by Peter 
De La Bigarre, on the making of hedges and inclofures with 
white-mulberry-trees, founded on experience of their utility in 
France ; and of their ufe at the fame time in affording food for 
filk-worms^ on their leaves in the open air :— 

Alfo a memoir on the importance of agricultural inftitutions 
and on the propriety of applying to the Icgiflature during the 
prefent feffion for an ad of incorporation. 

A fpecial meeting was called in purfuance of Mr. De La 
Bigarre's propofal, and a committee appointed to apply to 
the legiflature for an ad of incorporation. The ad is in the 
following words :-— viz* 
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An AH to incorporate the Society injlituted in. the State of New^ 

Yorkjjor the promotion of Agriculture^ Arts and Manufae^ 

tures. 

Paffed the i2di of March, 1793. 

" WHEREAS feveral perfons in die State of New- York, have 
by a vokMttary agreement, afibciated themfelves for the lauda- 
*ble purpofe of promoting Agriculture, Arts and Manufaftures 
in this State. 

" jind whereas the faid Society have prefented a petition to the 
Legiflaturej fetting forth, that the petitioners confidering tliat 
the wealth and profperity of a country, very much depend upon 
the flourishing (late of its Agriculture, Arts and Manufadures ; 
and obferving the benefit which in other countries have accru- 
ed from die inftitution of focieties, for the purpofe of encourag- 
ing thofe great objeds, have voluntarily aflfociated themfelves, 
with a view of coUedUng from diffetent parts of the State, the 
different modes of Agriculture that are in pradice j to fuggeft 
fuch improvements as may be found to be beneficial ; to excite 
among their fellow citizens, a fpirit of making experiments for 
the amelioration of lands which have been exhaufled, or in 
their natural ftate are unproduftive or unfit for cultivation; 
for increafing the produce of fuch articles as are propagated 
amongll us, and promoting the culture of others which have 
been fpund ufeful in other parts, and for the improvement of 

field-hufbandry in general : and to introduce, as far as circum- 

B 
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ftances majr render proper, an emulation for the eftablifliment 
of ufeful Arts and Manufaftures in thofe parts of the State, 
where they can be beneficially carried on. That the petitioners 
conceive it would greatly conduce to advance the important 
ends of their aflbciation, if they were authorized' to ad as a 
corporate body, and poffefs property to fuch amount as would 
enable them to eflFeftuate their purpofes more farisfadorily to 
themfelves, and more beneficially to the public : They therefore 
prayed, that the Legiflature would be pleafed by law to incor- 
porate the Society for the purpofes aforefaid, under fuch limi- 
tations and reftriftions as to the Legiflature fhall feem meet :— 
Therefore 

** BE it enaBed hy theptople of the State of New^York, repre^ 
fented in Senate and AJfembly^ That Robert R- Livingfton^ John 
Slofs Hobart, Samuel L. Mitchill, John M*Keflbn, Matthew 
Clarkfon, Samuel Bard, John Cantine, Samuel Jones, Thomas 
Tillotfon, Jofeph Hafbrouck, James G. Graham, Jacobus 
Swartwout, Melandlon Smith, Abraham Hardenburgh, John 
Gelfton, William W. Gilbert, David R* Floyd Jones, George 
Clinton, Aquila Giles, Ezra L'Hommcdieu, John Schenck,^ 
James Hunter, Egbert Benfon, John Blagge, John P. Delancey„ 
Francis Childs, John Watts, Peter Vandervoort, Henry Will, 
Ebenejer Purdy, Jofiah Ogden Hoflfman, John Smith of Suffolk 
county, Cornelius J. Bogart, William Dunlap, Walter Ruther* 
ford, Philip Van Cortlandt, John Williams, Richard Varick^ 
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John Jay, Elias Newman, Amafa Dingley, Gilbert Golden WiU 
lett, Stephen Lufh, John Stevens, John Kemp, Abraham 
Beach, Samuel NicoU, Jonathan N. Havens, John L. Gardner, 
Frederick Rhynelander, Pierre De La Bigarre, Edward Living- 
fton, JohnThurman, Jerejniah Van Renflelaer, James Duane, 
Simeon De Witt, Nathaniel Sacket, William Rhinelander, Sa- 
muel Ruffdl, Mofes De Witt, David Frederick Laring, John 
Nicholfon, Andrew King, John Barber, Jofeph Barber, Johan- 
nes Miller, William Thompfon, David Ogden, John Detafield, 
Horatio Gates, Benjamin Strong, and Samuel Jones, junior, 
and fuch other perfons as Ihall from time to time become mem- 
bers of the faid fociety, fliall be, and hereby are ordained, con- 
ftituted, and declared, to be one body corporate and politic, in 
deed, fad, and name, by the name of The Society for the pro^ 
motion of Agriculture^ Jrls, and Manufadures ; and that by 
that name, they and their fucceffors, until the firft day of May, 
one thoufand eight hundred and four, fhall have fucceffion, and 
Ihall be perfons in law capable of fuing and being fued, pleading 
and being impleaded, anfwering and being anfwered, defending 
and being defended in all courts and places whatfoever, in all 
manner of adions, , fuits, complaints, matters and caufes what- 
foever : And that they and their fucceffors may have a common 
feal, and may change and alter the fame at their pleafure ; and 
that they and their fucceffors, by the fame name, fliall be per- 
fons capable in law, to purchafe, take, receive, hold, and enjoy 
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to them and their fucceflbrs, any real eftate in fee fimple, or for 
term of life or lives, or otherwife ; and any goods, chattels, or 
perfonal eftate, for the purpofe of enabling them the better to 
carry into execution, encourage, and promote fuch meafures, 
as^may tend to promote Agriculture, Arts, and Manufeftures 
in this State.*' 

Provided^ The clear yearly value of fuch real and perfonal 
eftates, fhall not exceed the/um of eight hundred pounds, law- 
'ful money of New- York, and that they and their fucceflbrs fhall 
have full power and authority, to give, grant, fell, leafe, demifc 
and difpofe of the faid real and perfonal eftates, or any part there- 
of, at their will and pleafure ; and that they and their fucceflbrs 
fhaH have power from time to time, to make^ conflitute, ordain 
and eftablifli,fuch bye-laws, conftitutions, ordinances and regu« 
lations, as they fliall judge proper for the election of their ofii. 
cers ; for the eledUon or admiflion of new members of the faid 
corporation, and the terms and manner of admiflion ; for the 
better government and regulation of their officers and mem- 
bers ; for fixing the times and places of the meeting of the faid 
corporation ; and for regulating all the affairs and bufinefs of 
the faid corporation. 

Provided, That fuch bye-laws and regulations fliall not be 
repugnant to the confUtution or laws of the United States, or 
of this State^ And for the better carrying on the buiinefs and 
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affairs of the faid corporation, there fliall be a Prefident, Vice- 
Prefident, Treafurer and two Secretaries of the faid corporation, 
who fliall hold their offices from the time of their appointment 
or eleftion, until the fecond Tuefday of January then next, and 
until others fliall be chofen in their places. And that the faid 
Robert R. LiYingfl:on, is hereby appointed Prefident ; the faid 
John Slofs Hobart, Vice-Prefident ; the faid Samuel Jones, 
Treafurer, and the faid Samuel L. Mitchill and Samuel Jones, 
junior. Secretaries of the faid corporation ; and that their fuc- 
cefforsin office fliall hereafter be chofen by the members of the 
faid corporation, in fuch manner and at fuch times and places, 
as Hiall be direfted by the bye-laws of the faid corporation to be 
made for that purpofe j and that the Prefident or Vice-Prefident, 
and any twelve or more of the members of the faid corporation, 
fliall be fufficient to conftitute a legal meeting of the faid cor- 
poration. 

And be it further enaStedj That the members of tiie Legifla- 
ture, who fliall not be ftiled members of the faid corporation, be 
neverthelefe in virtue of their fictions, honorary members of the 
faid corporation, and fliall fit but not vote as fuch for officers, or 
have any voice in the difpofition of their funds. 

Mr, Mitchill communicated ^ letter from Mr. Woodruff, of 
Albany, relative to the feeds of the Maple-Sugar Tree, and ac- 
compaziied by a box* of the feeds. Several of the members;^ of 
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the Society took parcels of the feeds, with' a view of making 
experiments on their growth j and were direded to report the 
event of them, at the next feflion« , 

Mr. De La Bigarre reported from his enumeration and ex- 
periment, that a pound of hrge red Clover-Seed contains about 
two hundred and fix thoufand grains ; and a pound of Lucem- 
feed contains about one hundred and two thoufand. 

The Prefident prefented a memoir by Mr. De La Bigarre, re- 
lative to the nature, cultivation and produce of feveral i^cies 
of graffes, chiefly from his own experience. 

Mr. De La Bigarre prefented a letter from the Prefident of 
the United States to the Prefident of the Society, expreflive of 
his pleafure on hearing of the eftablifhment and progrefs of the 
Society. 

Mr. Mitchill prefented a letter from Mr. Valentin of Cape- 
Fran9ois, together with the following donations : to wit — i. 
The Charter, lift of members and minutes of the proceedings 
of the Royal Society of Arts and Sciences in Saint Domingo— • 
2. The firft volume of their Tranfaftions and one of their pub- 
lie orations — 3. Travels to Guaxaca, by Monfieur Menonville, 
with a treatife on the cultivation of nopal, and the management 
of the cochineal-infeft, 2 vols. 8vo. with coloured plates-^4. A 
pamphlet on the difeafe called Tetanus, compiled and publiflied 
by order of that Society. 
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Mr. Prefident made a communication concerning fheep. 

Mr. Prefident, Mr. Jones, and Mr. Mitchill, were eleded 
Members of the Committee of Publication and Review. 

Mr. Ruffel, in behalf of the Committee appointed for that 
purpofe, made the following report on the cultivation of hops, 
viz* 

The CommitUe appointed to invejligate and rgportihe hejl method 
ofraifingHoi^y offer the following as themojt ftrJeS the 

Jhortnefs of the time would allow them to colle£l. — Suggejling 
at the fame time the propriety of a further examination of the 

fubje£lj embracing improvements which time and experience 
are continually unfolding. 

A RICH deep foil, rather inclining to moifture, is, on 
the whole, the beft adapted for the cultivation of 
Hops; but it is obfervable, that any foil, (ftiff clay only 
excepted), will fuit the growing of hops when properly prepared 
—and in many parts of Great Britain they ufe the bog- 
ground, which is fit for little elfe,^ The ground on which 
hops are to be planted, fhould be made rich with that kind 
of manure bell fuited to the foil, and rendered fine and 
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mellow by being plowed deep and harrowed feveral times. 
The hills fhould be at the diftance of fix or eight feet from 
each other, according to the richnefs of the gromid. — On 
ground that is rich, the vines will nm the moft, the hills 
rauft therefore be the fartheft a^art. 

At the firft opening of the fpring, when the frofts arc over, 
and vegetation begins, fetts, or fmall pieces of the roots of 
hops, muft be obtained from hops that are efteemed the beft* 
—cut off from the main ftalk or root, fix or eight inches 
in length. Branches, or fuckers, moft healthy, and of the laft 
year's growth, muft be fought for. They may eafily be known 
by their looking white. Two or three joints or buds fhould 
be left on each fet. The fets fliould be put into the grovmd as 
foon as taken up, if pof5ble ; if not, they fhould be i\Tapped 
in a cloth, kept in a moift place excluded from the air. A 
hole fhould then be made large and deep, and filled with rich 
mellow earth. The fprouts fhould be fet in this earth with 



* Of the different kind of bops, the loog white it moSt efteemed. It yields the 
greattft qnantity, and is moft beaudful. The beauty of hops coniifts in their being of t 
pale bright green colour. Care muft be taken to obtain all of oat fort : but if different 
ibrts are ufed, they muft be kept feparate in the field ; for there is in different kinds of 
hops a material difference in their time of ripening ; and if intermixed will occafion 
e«tra trouble in gathering. 
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the bad upwards, and the ground preflfed clofe around them. If 

the buds have begun to open, the uppermoft mi^ be left juft 

out of the ground ; otherwife, cover it with the earth aa 

inch. Two or three fetts to a pole will be fufficient, and 

three poles to a hill will be found moft produdive. Place 

one of the poles towards the north, the other two at equal 

diftances about two feet apart. The fetts are to be placed in 

the fame manner as the poles, that they may the eafkr oimb. ^ 

The length of the poles may l)e from fourteen to eighteen 

feet, according as the foil is for richnels. The poles fbould 

be placed inclining towards each other as to meet'at the top, 

where they may be tied. This is contrary to the European 

method, but will be found beft in America. In this way they 

will ftrengthen and fu{^rt each other, and form fi> great a^ 

defence againft the violent gufts of wind, to which our 

climate is frequently fubjeded in the months of July and 

Auguft, as to prevent their being blown down. They will 

likewife form a three-fided pyramid, which will have the 

greateft pollible advantage from the fun. It is fuggefled by 

experience, that hops which grow near the ground are the 

be(U Too long poles are not good, and care muft be taken 

that the vines do not run beyond the poles : twifting off their 

tops will prevent it. The beft kinds of wood for poles .are the 

Alder, Afh, Birch,EIm, Chefnut, and Cedar. Their durablenefs 

is direftly the leverfe of the order in which they (land, andi^ 

C 
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burrang the end -put into the ground ivHl^-of iferViee t(f 
ppcferve them. Hoips flKxrid not *c pdled tffl ttfe f^rkv^ of 
<he fecoad year, and then not tffl they ha^1)aHi ir^d* All 
diat k neceSfery for the firftyettr, is to keep the fieps- free 
from weeds, and the ground light and meHow, by ho^hg 
often, and pfowing if Ae yard h targe enough to require it,* 
The vines when run to tixe lengtii of four or five fedt, iKojuW 
be twilled together to prevent flieir bearing thfe firft year, for 
Aat would injure them. In the months of March or April 
of Ae fecond year, the hifls muft be opened, and all the 
grouts, or fuckers, cut off within an inch of the old root, 
but that muft be left entire with the roots that run down ;• 
then cover the hills with fine earth and manure. The hops 
muft be kept free from weeds, and the ground mellow, by 
hoeing often through the feafon, and hills of earth gradually 
raifed aroimd the vines during the fummer. The vines muft 
be affifted in running on the poles with woolen yarn, fuffering 
them to run with the fun. 



* H«pt muft be dreJied ercry year as fbcm ms ^e fmCt will ^€fmit. On this 'being 
wdl dane» dependt m a great meafiire the fncceli of the orep. It is thonght hj auay 
to be the beft method to mamire the hop-Taid in the laN, and corer the hills entbely 
with manure ; aflerdng, with other advantages, tha^t this prerenu the OroiU during the 
Winter, from injnrhig the hop. The troth of this nuy be determined by cxperimeata 
m our clilMte and coootry. 
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By the' lall of Auguft^or firft of Septepibdr, the hops wiU 
ripen aod he fit to gathd". This may eafily be known by their 
colour changing, and having a fragrant finell : their feed 
growa brown and hard.* As fbon as ripe, they mnil be 
gathered without delay, for a ftorm, or frofts, wifl injure 
them ma(tcria%. The moft expedient method of pfcking hops, 
is^to art the vines diree feet from the ground, puir up the 
poles and lay them on croixhes horizontally, at a height that 
may be conimiiently reached. Put under them a bin of equal 
kength, and four may ftand cm each fide to pick at a time. 
Fur weathcirnuiiL be taken to gatb^ hops in, if poffible ; and 
bq>s 6v^ Rfit to be gathi^esd when the dew is on them, for 
dew is apt to. make them moukk They ihould be dried as 
fbon as paffibk afiter they aregathefed; if not immediately, 
diey mttft be. %iread on! a floor to prevent theiir changiqg colour. 
The faeft mode of dryimg^them ii with a fire of charcoal, on 
a kthi covered with haiir-elod},..ta the manaer of a malt-kiln.t 
The fire mvd be kept ftead)t and equal, and die bops i^ined 
gently. Gteat atcentioa is neeefiary in thin pairt of the b^fmefs. 



*^ Hops hid better be gathered before tlie^ art quite ripe, thaa remla till tbtf 
areotcr ripe; fertlicfttlief wittloQfet|icUfee(i4b3r tWirmO^'er no MUg haadita. TU 
feedurthe ftriOKeaftrt of the bopt and. they will lofe- their green coWur, which it 
▼ery valuable* 

t Mtta mdf of thc%>li9leiBef waloAl, or afli, wOl aiffrtr the ^vpofc^ indcMM 
cheaper than hair cloth. 
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that the hops be uniformly and fuffidently dried :^ if too 

much dried they will look brown, as if they were burnt ; and 

if too little dried they will lofe their colour and flavour. 

They fliould be laid on the hair-cloth about fix inches thick, 

after it had been moderately warmed ; then a fteady fire kept 

up till the hops are nearly dry, left the moiflure or fweat^ 

that the fire has raifed, fhould &1I back and change their 

colour. After Uie hops have been in this fituation about feven, . 

eight, or nine hours, and have got through fweating ; and 

when ftruck with a ftick, will leap up, then throw them into 

a heap ; mix them well and fpread them again^ and let them 

remain till they are all equally dry. While they *are in the 

fweatj'^it will be beft not to move them for few of burning 

them. Slacken the fire when the hops are to be turned, and 

increafe it afterwards. Hops are fully dried when their inner 

ftalks break frort, and their leaves are crifp and fall oflF eafily. 

They will crackle a little when their feeds areburfting; and 

then they muft be taken from the kiln. Hops that are dried 

in the fun, lofe their rich flavour, aikl if under cover, they H 

are apt to ferment and change with the weather^ and lofe 

dieir ftrength. Fire preferves the colour and flavour of hop 

by evaporating the water, and retaijiing the oil of the hop* 

After the hops are taken from the kiln, they fliould be laid 

in a heap to acquire a little moifture to fit them for bagging. 

It would be well to exclude them from the air, by covering 
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them with blankets. Three or four days will be fufficicnt 
for them to lie in that ftate. When the hops are fo moid 
that they may be preffed together without breaking, they are 
fit for bagging. Bags made of coarfe linen cloth, eleven feet 
in length, and feven in circumference, which hold two 
hundred pounds weight, are mod commonly ufed in Europe : 
but any i|ze that beft fuits may be made ufe of. To bag hops» 
a fable is made through a floor large enough for a man to 
pafs with eafe : the bag mud be fattened to a hoop larger 
than the hole, that the floor may ferve to fupport the bag. 
For the convenience of Ifandling the bags, fome hops fliould 
be tied in each comer to ferve as handles. The hops fliould 
be gradually thrown into the bag^ and trod down continually 
till the bag is filled. The mouth of the bag muft then be fown 
up, and die hops are fit for market. The harder hops are 
packed, the longer and better they will keep ; but they muft 
be kept dry. In moft parts of Great Britain where hops are 
cultivated, they eftimate the charges of cultivating an acre of 
hops at forty-two dollars for manuring and tilling, exclufive 
of poles and rent of land. Poles they eftimate at fixteea 
dollars per year, but in this country they would not amount 
to half that fum. An acre is computed to require about 
three thouia&d poles, which will laft from "fix to twelve years^ 
according to the kind of wood ufed. 

The Englifli growers of hops think they hare a very 
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indifferent crop, if the produce of an acre does not feU for 
one hundred and thirty-three dollars, and frequently they fidi 
for two hundred dollars ; and have been known to rife as 
high as foiir hundred dollars. In this country experiments 
have been equally ffattering, A gentleman in Maflachufetfs, 
in the fummer of 1791, raifed hops from one acre of ground 
that fold for three hundred dollars ; and land is equally good 
for hops in this (late. Upon the loweft eftimate we may fairly 
compute the nett profit of an acre of hops to be eighty dollars, 
over and above poles, manure and estivation. 

There is one circumilance £mher we think has we%ht, 
and ought to be mentioned. In the EagUih eftimate, the 
expence put down, is what they can hire the labour done fbf 
by thofe who make it their bufinefs to per£Drm the di&rent 
parts of the cul^fvation. A great faving may* therefore ha 
made by our &nners in the article of bboM* ; fof much <^ 
it may be perfortned by women, children^ and the aged* 
Add to this, we have another advantage of no fhudl mpmeat; 
In this country the hop harveft will come between our two 
great harvefts, the Ei^lifli and Indian, and interfere with 
neither: but, inEnglsmd, the grain and hop harveft interfere, 
aiid create sb great fcardty of hands, it then, being the moft 
bufy time in the year. It is found by experiences that the 
foil and climate of the Eaftem States are more favourable, to 
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ibc %mvA of bops than Great Britain ; &ey not being fo 
.fiibjtd: to mdiii ibggy wearther of long continuance ; which is 
sdioft injimbus to licps* And the Southern States ^att 0^1 
xttore faTonraUe to the hop than the Eaftern States, in point 
of flayour and ftrength. The State of New-YoA: tmites 
^bmc advantages from either extreme of the Union. The 
ctiltivators of land in this State have every inducement \diich 
policy or intereft can afford, to enter with fpirit into the 
cultivation of hops. We fhall therefore be enabled to^fupply 
our own demand, and export this article, inftead of fending 
abroad for all we ufe ; and no crop that can poffibly1>e put on 
land, will yield an equal profit. This culture will require 
but little land — ^the bbour may be performed at intervals, fo 
as not to interfere or injure the other bufmefs of the farm, 
by the aged, women, and children. 

There is no farmer of this ftate but may, with eafe, raife 
from one quarter of an acre, to as much as three or four 
acres of hops, the advantage of which would, in a few years, 
be moft fenfibly felt, both by the individual concerned, and 
by the State at large. 

In the city of New-York there are at prefent a number of 
very large and refpedable breweries eftablifted, and new ones^ 
are continually erefHng. Thefe breweries not only fupply 
this State and the ihipping with beer, but alfo the greated 
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part of the four.Eaftem States; as there is not a fingle 
brewery^ of any confequence, in all thofe ftates. It is, 
however, zhGt no kfs mortifying than true,, that mod of die 
malt, and all the hops the New- York breweries ufe, are railed 
in the Eaflem States. If the fermers of the State of Nev 
York would hut make the experiment, they would find the 
cultivation of hops.fo much for their interelt, that very fooii 
we fliould have hops in fuch plenty, as not only to fupply 
our own confumption, but for exportation. In fome parts 
of this date, diere is exifting a ftill farther inducement for 
the growing of hops ; which is this, the foil is unfriendly to 
the cultivation of the Apple-tree, and Beer is an excellent 
fubftitute for Cyder, aflfording more nourifhment than either 
Rum or Cyder, and is a much greater prefervative of health 
and morals.. 

Mr. Dingtey made a Report from the Committee appointed' 
for that purpofe, of the following plan for the eflablifhment 
of different Branches of this Society in the different Counties 
of the State, to wit : 

I. YOUR Committee- are of opinion, that the Ihftitutiott 
of Cauntj^ Sotkiiesj will happily co-operate with the State 
So€ietj in facilitating the Viiffufion of Agricultural knowledge 
in general ; And that this plan will alfo excite a fpirit oC 
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emulation among praftical fanners in the various parts of the 
Statc^ which will lead to important, improvements, both' in 
hufbandry and gardening : Economics, ^u^,-aiid manufafhu^s, 
by diis means, in the courfe of a few years will, in all probability, 
be greatly benefited/' 

*^ 2. Under the influence of thefefentiments, the committee 
, believe, that it (hould be ftrongly recommended to the members 
of this Society, who refide in the feveral counties, and to 
fuch other perfons as are willing to contributjs their aififtance 
in advancing fo laudable an infiitution to aflbciate themfelves, 
and eilabliih Agricultural Societies in their refpeflive counties, 
on a plan fimilar to that which has been adopted by this 
Society ; and the feveral Societies thus to be inftituted, are 
to be confidered as branches or appendages of the State 
Society : — ^And further, that each Society thus eflablifhed, 
fhould be invited to communicate the refult of their obfervations 
and experiments to the State Society, as often as they can 
make it convenient : — And alfo, that each County Society 
fhould be fumifhed with all the publications on Agriculture 
in America* as well as the mod approved European publications. 
This will lay the foundation of County Libraries for the 
promotion of information in every town and neighbourhood 
in the whole State, and wilt doubtlefs in a few years, be the 
means of difleminating much ufeful knowledge. But it is. 
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intended that each County Society-fliall always defray its own 
expences.** 

"3. In order to encourage the eftablifhment of County 
Societies, the Committee are of opinion, that this Society 
fliould unanimoufly agree, that all the members of the feveral 
County Societies,' hereafter to be chofen, fhould always be 
confidered as members of the State Society, under the fame, 
reftridions as are propofed in the aft of incorporation, for 
the members of the Legiflatui;e when they attend the meetings 
of this Society." 

The Prefident communicated to the Society his correlpondence 
with John Broome, Prefident of the Chamber of Commerce 
in the City of New- York, refpe6Hng the introdu£Hon of plants 
and animals from foreign places, which is as follows : 

S I Ry Ncw^York^ $th Dec. 1793. 

THE LegiHature having, with a view to coinmercial and 
agricultural interefts, been pleafed to incorporate your Chamber, 
and the Society for the promotion of Agriculture and Ufeful 
Arts, over the latter of which I ^ave the honour to prefide^ 
It becomes our duty mutually to forward their views in the 
formation of thcfe corporations. There can be little doubt 
that the profitable commerce of this coimtry muft be founded 
upon its agriculture, and that its agriculture derives new 
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vigour from the extenfion of its commerce. In thefe views, 
, our intereft and that, of the State are too clofely connefted 
. to permit me to doubt the readinefs of the refpedable corporation 
over which you prefide, to attend to every objed which may 
intereft our agriculture ; nor will they. Sir, I truft, find any 
difficulty ^ in believing that the Agricultural Society will 
cheerfully embrace every means that they fliall fuggeft for 
extending the commerce of this State. The requeft which I 
am now to make, on the part of the Society in which I 
prefide, will indeed rather be a tax upon the public fpirit of 
the members individually, than upon the Chamber ; but it is 
a tax which I am fatisfied -that they will readily pay, if it meets 
the approbation, and is recommended by the corporation. 
In this perfuafion, I inclofe a draft of general inftruftions for ' 
captains of veffels failing in the employ of the members of 
your Chamber, with a requeft on the part of the Society, for 
the Promotion of Agriculture and Ufeful Arts, that they may, 
imder the patronage of the Chamber of Commerce,, be 
recommended ta their care and attention. Not having yet 
had any opportunity of cojifulting the Society on this fubjeft, 
I fhall hold myfelf perfonally bound for any reafonable expence 
that may be incurred. If the Chamber of Commerce fliould 
adopt 'the inftrudHons, with any alterations that they may 
deem proper, the Secretary of thfe Agricultural. Society, 
Samuel L. Mitchill, Efq; on their being fent to him,, 
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will have a number of copies printed and diftributed to the 
members of your Society, who will be pleafed to give thein, 
or fuch of them as they may refpediyely aprove; Jn charge 
of' the captains of their veffels, and direft them to be ftuck 
up in their cabbins. 

I have the honour to be. Sir, 

With much confideration and efteem. 
Your moft obedient humble fervant, 

ROBERT R. LIVINGSTON. - 
JOHN BROOME, Efq; 
Frejtdtni of the Chamber of Commerce. 



At a flaiei Meeting: of the New -York Chamber of 
Commerce, held at their Chamber the jth of yan. 1794. 

A COMMUNICATION of the Society for the Promotion 
of Agriculture and Ufefid Arts, by letters from Robert R. 
Livingston, Efq; Prefident, and Samuel L. Mitchill, 
Efqj Secretary, was read, and the objeft of that communication 
being approved, it was, upon motion, refolved— 

That the Corporation of the Chamber of Conunerce of the 
State of New- York, in the Uijited States of America, 
recommend « compliance with the following Inftrudions, to 
all Captains of veifels failing from this port to Ada, Africa, 
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the North of Europe, or the Southern or Weft em parts of 
North- America, as far as may be done with perfefl: fccurity to 
the property and intereft of their owners ; and that they may 
^caufe a fair printed copy thereof, with which. they will be 
fumifhed, to be (luck up in their refpeftive cabbins. 

By order of the Chamber ^ 

JOHN BROOME, Piefident, 
AUeJl. WM, LAIGHT, Secretary. . - 



INSTRUCTIONS to Captains of Fef els failing to any part of 
AJiCy Africa^ the North of Europe^ the Southern or Weflern 
parts of Nortb^America, 

Firfi. PROCURE a fmall quantity, not exceeding one 
quart, of thofe kinds of grain which make the principal 
food of the inhabitants, and this even though it Ihould be 
wheat, barley, rye, oats, or maize ; for though thofe grains 
are common in this country, yet there are vaHeties which may 
be extremely important, as was inftanced in the accidental 
introdudion of the white-bearded wheat, which was found to 
refift the infedt when every other fpecies wis deftroyed by it 

Second. Procure alfo fmall quantities of the feeds of thofe 
kinds of pulfe smd legumens which are of any eftimation in 
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the opinion of the inhabitants of the country you vifif, with 
inftrudions for their proper cuhivation, of which a nunute 
fhould be made upon the fpot. 

Third. In countries where the rigour of the climate 
compels the inhabitants to procure dry food for their cattle in 
the winter, inquire what that ^bod is, whether hay, grain, 
or roots : obtain feeds of the fpecies of grafs from which they 
make their hay, if not fimilar to that in common ufe here ; 
and a fmall quantity of the grain and roots, with the modes 
of cultivation. — ^Procure the feeds and ftones of fuch fruits as 
fliall appear to you of importance to this country, or which 
are not known here, tropical frmts only excepted, fince thwe 
is little profpeft of their fucceeding in this climate. This 
exception is not, however, to apply to annual fruits, fince they 
may probably fucceed here. 

Fourth. Remark any differences that may diftinguifh the 
cattle, either xifed for food or draft, in the country you vifit, 
from thofe found here ; make notes of the variance, and 
communicate your obfervations to the Prefident or Secretary 
of the Agricultural Society, in order that if any advantage 
Ihould Tefnlt from their introdudion, the Society may take 
meafures to import them. 

Fifth. Be particularly attentive to the breed of fheep, and 
whenever they Ihall appear fuperior to thofe of this ftate, either' 
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ia fize, or in the Jincncfs or the quantity of the wool 
, proportioned to the fize of the fheep (for fmall Iheep may be 
very valuable if their fleeces fhould be fine) to import if 
poflible a pair of them, 'or a ram at leaft, particularly if you 
fliould be afcle to obtain the fheep of Spain or Barbary, which 
are amongft the moft valuable, even though they fhould not 
appear to you fuperior. to thofe of this country. Sheep from 
China would alfo be defirable, as would thofe of the fine wool 
kind from India, Angora, and other parts of Afia. There is 
alfo a ipecies of fine white long haired goat in Africa, the 
flcin of which is ufed for muffs ; it would be defirable tp 
procure a pair of thefe if it could be conVenieiitly done. 

Sixth* South-America affords a fpecies of fheep, (the 
Vigone or Peruvian fheep) which if introduced and found to 
fuit the climate, would be an invaluable treafure. From the 
fame country, the Gulph of Mexico, and the Bay of Honduras, 
Cayenne, &c. may be' brought the Pecan, which is a finall 
and fingular fpecies of wild hog : This may, on experiment, 
be found worth while to domefticate here, if a pair of them 
could be conveniently procured. 

Seventh. If any land or water fowl, not known in this 
coimtry, fhould be domeflicated in the country you vifit, you 
will procure a few of them; amongfl which may be remembered 
the Hoco of the Brazils and Cayenne. It is nearly of die fize 
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of a turkey, black, and frequently domefticated. It is known 
by various names. 

P. S. You will obferve that it Is not expeded that you fhould 
bring any iheep from England or Ireland, or any other country 
from which the exportation is prohibited, as you are on no 
account to incur any perfonal riik, or hazard the property 6f 
your owners. 

Ncxo^York, February lo, 1794. 
SIR, 

AT a meeting of the Chamber of Commerce next after 

the receipt of your letter of 5th December, I did myfelf the 

honour to lay it before them, together with the Inftruftions 

to Captains of veffels, failing to any part of Afia, Africa, 

the North of Europe, the Southern or Weftem parts of North 

America; and at the fame time recommended them ta their 

patronage, with which they cheerfully complied : — ^A copy of 

the refolution of tfie Chamber thereon, together with the 

Inftrudions, I have fent to Mr. Mitchill, Secretary to the 

AgriculturaJ Society ; wilhing the laudable end you thereby 

propofe, may be fully anfwered. 

I have the honour to remain. 

With great confideration and regard. 

Sir, your moft obedient Servant, 

JOHN BRdOJVlE. 

Hon. ROBERT R- LIVINGSTON, Efci- 
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The Secretary informed the Society, that the Legiflature, 
by an Aft paffed April i2, 1792, had granted the fufti of 
L. 750 for five years to the Truftees* of Columbia College^ 
for the purpofe of endowing additional Profeflbrfhips, and that 



• [THE £Jit9rs trufi they wU ht fxcufed for ififiriing tbt following dtcount ^ the prefeitt 
paU 9f Ltarnlng in Columbim College^ at toniained in Mr, JUSitfhilTs report to the Senatus 
Academicus in July^ 1 794.] 

JL H*£ College coDilfts of twe Faculties ; i. The Faculty of Arts, compofed of the 
PreildeBt and fevea ProfelTors ; aad, %. The Fatuity of Fhyfn^ compreHeBdlog the DeSn 
and ffven other Profeflbrt. 

"tile Plan of InftruAion is as follows : 

I. Under the Faculty of Arts. 

I. The Prefident, William Samuel Johnson, LL. D. is Le<fturer in Rhetoric and 
Belles Lettresy and inftruds the Students in the grammar and proper pronunciation of 
the SngliQi language, on the plan of Webfler*s and Lowth's grammars, and Sheridan's 
ilietorical grammar. In rhetoric, on the plan of Holme*s and Sterling's rhetoric ; and 
in Belles Lettres, on the plan of Blair's ledures; together with fuch other obferrationa 
and elucidations as, from -time to' time, appear necelTary and expedient, fo as to 
comprehend, as far aspoffible, a complete courfe of infinM^ion in the Origin, Nature, 
and Progiefs of Language in general, and of the Englifh language in particular ; in the 
art of writing and fpcaking it with propriety, elegance aad force— >the rules and principles 
of eTCryCpedcs of eloquence— the principles of true ufte, and the rules of juft eriticilo^ 
' whereby the Students may be' enabled to judge properly of each fpecies of compofition 
in every branch of elegant literature : and that they may apply the whole to praAke, 
each SUdent is obliged, every Saturday, to deliver him a compoHtion, in which he 
corrciSs the errors, either in orthography, grammar, ftyle, or fentiment, and makes the* 
QCceiTary obferVations on them, when he returns the compofition to the writer, 

E 
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the Truftees had inftituted, amongft others, a Profeflbrfliip 
for Natural Hiftory, Chemiftry, and Agriculture, with a 
falary of Z.! 200 a year : and that Leftures had been given 
upon the different parts of the courfe. The clafs was as 



2. Moral Philofophy is taught by ProfelTor John Daniel Gros, S. T. D. The 
fydem of that fcirnce in Columbia College, coniprehendB an Intr^duQ^ry Tre^ife on the 
different ftatcB and conditions of man — the luture of man — the powers and faculties of 
the human mind, which diftinguiih him from the reft of animated nature on earth ; 
as a moral agent accounta)>le to God and his fellow creatures f«r his anions and the ufe 
of tho e powers. — Then follows a three-fold diyifion of the cobrfe : I. The firft explaining 
the Principles and Laws rcfulting from the natur e of man, and his natural relations to 
God and his fellow creatures, b^ which hunrun conduA ought to be regulated in a manner 
becoming the dignity of human nature, and conformable to the will of God. This 
conftitutes the Law ef Naturt ftridly fo called, and treats of adions good, bad, and 
indifiertnt— of moral obligation — of the fc^>e of natvral lawf^ their extent and tendency 
to oUr happinefs— of the different degrees of good, eril, merit and demerit in our 
adioBs-^of moral imputation; the idea of rcditvde in human condud,. rewards and 
pnniflimests, and the nature of moral confcicnce.^— 1. In the fecond part of the fyftem* 
thofe general principles are applied to the difierent ftate», relations and conditions of man, ' 
coAiprehending (a) Ethics, or ovr duties f God, ourfcWes, and others ; (b) Natural 
Jurifprudence ; laying down the principles of perfed and imperfed rights— the perfed 
obligation we owe to others, not to do an injury— to give crery one his due, &c. — the 
natural rights of war, their nature and extent — all thefe rights \p. a well-regulated ftate 
are lodged with and exercifed by goveraraent. Jtigbu in Tbingi : rights of*property, 
commonry, ufe, ufufrud, and the modes of acquiring tlioTc righu, by occupancy, pad» 
or law : natural rights of inheriunce. Riibti of Perfims : flavery unnatural— the univerftl 
law of fociety— fubordination of fodeties— civil focicty- parental and domeftic focieties. 
Ciwl Gov*rnmtia t %idameBtal law of civil government — citizens, rulers, and the ruled-* 
rights of fovercignty explained and exemplified— duties and obligations of citizens - 
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numerous as could be expefted, though, as it was not an 
undergraduate courfe, few of the Students on the College 
eftablifliment thought it worth their while to attend ; the 
hearers confiding chiefly of the Students of Phyfic. 



refped to - government— their rights— difTcrcnt forms »nd qualities of government— 
diilribtition and powers in limited governments — idvas of conftitntion, convention, and 
final determination of the concerns of a limited government-frights of fovereigatf 
naturally limited, and defpotifm naturally unlawful*— 3. Tht L<ta>j^ Jf^ions, as founded 
io nature, make the third part : law of peace, defence, war, and neutrality — the natural 
rights of natfonal intercourfe — treaties of peace, mlltance, armiftice, fponfions, 2kc.«— 
naticmal rights of territory and jurifdiAion. Of this courfe the Profellbr has publiflied 
an ample text-book. 

3. The ProfeiTorihip of Mathematics is at prefent held by John Kemp, LL. D. 

The firft Mathemataeal clafs are taught arithmetic in a fcientific manner, and algebra 
ai far as quadratic equations. 

The fecoi\^ clafs fiudy tkt elements of Euclid, trigonometry, the application of 
trigonometry to the nienfnntion of heighu and diiUncest of furfaces and fulids, land 
forveying and navigation. 

The third clafs ftudy conic fedions, the doArine of the fphere and cylinder, the 
projeAion of t&e fphere, fpherical trigonometry, the higher branches of algebra, the 
do^ine of chances and annuities, the application of algebra to geometry, and the dodrine 
_of fluf^ons. 

There is ili» a Profeflbrfliip of Natural Philofophy and Aftronoray in' the College. 
This courfe is divided by John Kjcmp, LU D. the Profeflbr, into, i^^echanics, ftriaiy 
ft) c;Jlcd; a. Hydroftatics; 3. HydrauUcs i 4. Pneumatics; 5. Optics; 6. Elcftricity; 
7. Magnetiixp ; and, %\ Afti-ondmy. ' 
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But although they have conftituted a Profeflbrfhip, and 
appointed a Profeflbr, there are two things wanting to give 
proper aid to the bufinefs. The firft is an augmentation of 
Salary, and its permanency. 2dly, A Botanic Garden. A 



The different objeds which belong to thefe heads, are minutely treated in a fet of 
ledures which commence in the beginning uf June, and continue daily until the firH of 
April in each year- 

The ColUge is provided with an elegant and extenfiTe apparatus for Mechanical 
Philofophy and Adrmiomy. There are about fix hundred experiments performed each 
year during the courfe.— Young gentlemen nuy attend any or all of the Math: matical 
chfljes, as well as the Natural Philofophy and Aftronomical dais, without regularly 
entering the College, or being fubje^ed to any other regulations of the College than 
relate to thofe claffcs rcfpcAively. 

A complete Syllabus ef this courfe is ready for the prefs, and will be publiihed ts fooa 
38 poilible. 

4. Tht Profeflbr mt the Greek and Latin languages is the Rer. £i.ij ab D. Rat too mi, 
A. M. Under him the FreflinSen clafs read, in Greek, Lucian, and a part of Xeoophen ; 
in Latin, Livy and the more difficult orations of Cicero ; and every day <jther recite, 
with their other leflbns, a part of Grsck or Latin grammar, or write Latin, or tranflate 
Latin into free and elegant Engliih. 

The Sophomore clafs finiih Xenophon, and read the orations of DemolUteaeSi the odes 
of Horace, and part of his fatires. ^ 

The Junior clafs finiih Horace and read Homer. 

The Senior read Longinas and Cicero De Oratore and De OflKcus. 
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Salary allowed for five years only, leaves the perfon who 
receives it in doubt as to it^s continuance, beyond that time ; 
and of courfe draws oflf his attention to fome other bufinefs 
or purfuit ; and when that compenfation fo limited is even 



, la the lovrtr clafTes, the chief attention is paid to malcc the pupils well vcrfcd in 
grammar, and the firft principles of langnage ; at the fame time care is uken to explain 
th« difficulties, and point out the excellencies of the feveral author^. 

la the higher dafles, as they are now acquainted with the rudiments of language, 
though they are not eten now negleAed, the (ludents are inftruded in the art of fcanning, 
in ancient geography and hiftory. The diffeffnt forms and figures of fpeech are noticed, 
tnd comments made. on the fentiments and beauties of the authors — ^parallel fentenccs 
quoted— particular idioms obfenred— and all allufions to dillant cuftoms and manners 
explained. 

On May 7, 17949 a ProfelTorfliip of humanity was eftabliflied, and Ledurcs are 
delivered by Mr. Rattoone, in a regular courfe, on humanity ; including the opinions of 
the ancient philofophers ; the reltgioa, government, laws, policy, cuftoms and manners 
of Greece and Rome ; the whole defigned to explain and elucidate ancient learning, and 
to facilitate the acquifition of liberal knowledge* 

^ In fliort, the objcA purfaed is to make critical and ufcful fcholars— to infufc, from 
thofe learned languages, a true tafte for propriety and correAncfs — to teach the value of 
thofe tongues which never change nor vary, which the Profcffor confiders as the true 
(Undards of excellence in language, and as containing generally whatever is juft in thought, 
elegant in expreffion, and harmonious in numbers. 

5. John Crristofv Kunze, S. T. D. is the Profcffor of Oriental Languages, and 
affifts the Students of Divinity, of all denominations, in their purfuits to acquire a 
competent knowledge of the original language of fuch documents of revealed Religion 
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while it lafl:s, too fmall at the fame time for a man to be 
comfortable upon, he becomes neceffitated to employ much 
of his attention upon other bufinefs immediately connected 
with his fubfiftence ; fo that having neither a fufEcient 



ms Leiong to the t>M TcftamcQt. He Beaches the gradaates and under-gradoatcs.of 
Columbia College, and others who applj for the purpofe, at fnch hours as do not interfere 

with the ufual ledurc h«urs of the College. He endeavours to lead his fcholars fo far 
in Mfyrar, as to enable them to come, by clofe application to books and private indaftryy 
to any degree of improyetnent without the further oral aid of a teacher ; tl^ough he 
offers to all fuch as will attend him a feeond year, to read, at a particular hour, one or 
more of the moft difficult book* of the Bible with them *, as alfo to acquaint them with 
principles of the related langyages, the Arabic, Syriac, and Chaldaic, which he conCdera 
as highly ufe/ui, and to a divine, whofe theological knowledge aims at fomething more 
than what it commenfuratc with the general (land^rd of country minifters, as mctffwry a|>d 

ejfeniial. 

The ProfefTor only ezpeds, that for fuch au additional hour, a competent number will 
apply to co'nftitute a clafs; but for teaching the principles, he conliders his appdtntmeot- 
as obligatory to admit an individual. 

As he found it difficult to procU^-e a printed grammar in fufficient numbers in this 
country, and the ufe of different grammars would retard the progrefs of the ftudeau, he 
has brought all that is neceffary and elTentbl into the fmall compafs of four iheets, of 
which each of hfs hearers, by degrees, takes a copy ; and he flatters himfelf, that hit 
method hitherto has proved more compendious and more advanugeous than that generally 
purfucd. Only a few of the principal rides are to be gotten by heart, and the reft are 
rendered familiar by the praAicc* 

He conne^^s, from the beginning to the end, the praAical exercifes of remJhg and- 
Mtalyzin^ with thc explanation of the principles ; for which purpefe he choofcs the F/klau- 
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compenfation, nor a profpeft of its continuance, it cannot 
be expefted tie will purfue the objefts of his Profefforftiip. 
with entire zeal and afliduity. 

The eilabliihment of a Garden is nearly connected with 
tTie Profefforfliip of Botany under tTie College, and the 



tf liavuiy out of which h< fclcdt thofc vcrfct which contain all the words occBrring ia 
them ; which verfes amount to nu more than 564, according to Opitiut and Bychnc** ; 
and he gives ill the words for every taflc, with which the memory is to he imprclTcd. 
The numherof ta&sof the grammar, as well as the practical exerclfes defcribed, amountt 
to 130. Did the ftudents regularly attend, to cemplete the whole, cwcnty-fix week« 
would he recjuired, allowing five hours to a week ; but expeiience has taught, that the 
courfe commonly runs through the year. The time hitherto found moft ftiitable, is every 
day, Saturday and Sunday excepted, from twelve to one; the place, the Profcffor'i 
hottfe; and the commencement of the ledure, the end of the i^ring vacation in June<^ ^ 

6. A Profefforfliip of Econmits was inftituted in July, 179a, and Samu^ Latham 
MiTcaiLL, M. D. appointed ProfefTor. This courfe, of which a 6yl^bus is pubUihed, 
is conduced upon the nrw Fretuh fyftem. A few weeks ago, Mr. Mitchill gave an 
edition of the new Nomenclature ot Chemiilry, in French, German, and £ngU(h, for 
the ufe of the ftudents. This Profeflbrihip comprifes not only the claflification and 
arrangement of natural bodies, hut alfo treats of a great variety of fadls ijrBich form 
the halts of Mc4tpne» Agriculture, and other ufeful artii as well as of manufadurca. 

This courfe, which it is neceflary for Students of Bhyfic to attend, begins after the 
autumnal vacation, and ends in the fpring, about the time the Medical Leisures are 
concluded. Any gentleman who wifhes to ftody Chemiftry may attend this dafs, without 
regularly entering College, or performihg the taflcs required from ftudents on the 
eftabliihment. There is a handfome apparatus belonging to this department, and a 
conllderable colledion of foflUs. 

7. The Profefforlhip of the French Tongue is heldby Antoinne Vilettz Marcellin. 
A good pronounciation being very eiTential in every living language, the beginners arc 
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Leftures on that branch muft be always very lame and 
defeftive without one. Nothing bat a more full conviftion 
of its importance and utility, is wanting to fet on foot fuch 
«n Inftitution, and to carry it into effeft A Botanic Garden 



particularly inHm^cd in this, and when this it fufficiently acquired, they are 
gradually made acquainted with the different parts of fpeech, which are explained to 
them in a clear and concife manner, by the aid of the beft grammars, founded on the 
decifions of the French Academy. Thcfe things being ondcrftood, they are put to the 
ezercifes correfpcnding to the rules they have learned, and tranilate, in the mean time, 
the French books beft adapted to their proficiency and capacities, into Hngtifli. When 
thry become capable of rendering them with cafe and elegance, and have acquired »« 
due knowledge of the rules of French fyntax, they are taught an cafy phrafeology, and 
made to tranflate Engliih into French with propriety, particularly paffages of tht beft 
£ngli(h authors. They are theii made acquainted with the beft French authors, J>oth in 
verie and profc. The courfe of French tuition begias about the middle of June, and 
.ends in Aptsl. Though particularly deftlncd for the ftudents of Columbia College, other 
perfons are liktwife allowed to attend. 

S. A Piofeibrfliip of l.aw was inftituted in December, 1793, and Jamks Kent, A.M. 
appointed Profeflbr. Mr. Kent having been fo recently appointed, has not as yet entered 
upon a eourfe of iedures, but this Profefforihip is intended to coraprife a brief review- 
•f the hlftcry, the nature, the fereral forms, and the juft ends of civil government— • a 
Iketch of the origin, prugrefs, and final fettlement of the government of the United 
States— a particular detail of the organization and duties of the feveral departments of 
the general government, together with an examination of fuch parts of the civil and 
criminal codes of the federal jurifprudencc as ihall be moft fufceptible of illuftrapon,. 
and moft conducive to public utility. The conftitutions of the feveral ftates, and the 
connexion they bear with the general government, will then be confidered, and thr 
more particular^ezamiuation of the confticutitn of this ftate. The whole detail of vtr 
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is not only one of the genteeleft and moft beautiful of public 
improvements j but it iJfo comprifes within a fmall compafs, 
the Hiftory of the Vegetable Species of our own Country; 



ninnicipal law, with relation to the rights of property and of perfoDS, and the forms of 
adminiftering juftice, both civil and cnmina|y will then b« treated fully and at 
large. 

II. Under the Faculty of Phyfic: 

X. The Dean of the Faculty, Samuil Bakd, M. D. is Le^rcr on Clinical Medicine 
m the New- York Hofpital. The objeds of this courfe are all iach medical cafes occurring 
in the Hofpital, which, from their nttore or importance, ar«i more particularly worthy 
the attention of the ftudenu. Thefe being in the firft place feleAed by the teacher, 
who is alfo one of the Phyficians of the Charity, are vifited aad attended with regularity, 
examined publicly before the ftudcots, and the fymptoms, prefcriptions and dally 
alterations recorded. Thefe in due .time become the fubjeds of ledlores, in which the 
-charaderjftic fig^s of difeafes, the indications of cure, the effects of remedies, and every 
other circumftance of importantie, are difculTed ; for which ufeful purpofe the Hofpital 
aifftrdsa fufficicnt number of intcrcfling caf^s; and although a difFcrcnt corporation from 
that of the College, is regulated ancTgoTcrncd in fuch a way as to further the inflru(3ive 
▼iews and purpofcs of the CtUcge in the complcteft manner. 

ft. Botany is here a diftind branch of ftudy, and the Hrofeflbr is Samuel Latbam 
MiTCBiLL, M. D. In this courfe, beiides the difcuflion of the Linnxan (n* fczual 
fyHem, the explanation of terms and phrafes, and the arrangement or ^laflification of 
the vegetable fpccics, an attempt is made by the Profeflbr,' who is a pradical farmer, 
to elucidate and explain the economy of plants, their affinity to animals, and the organization, 
excitability, ftimuli, life, difeafes, and death of both claHcs of beings. The phyfiology 
of plants, including their food, nouriihrnent, growth, refpiration, pcrfpiratten, 
germination, &c. is therefore particularly enlarged upon, asconnctftcd witl^ gardxnino 
tad f ARMING This is a fommer courfe. 

F 
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and by the introduSion of Exotics, makes us acquainted with 
the plants of the mod diftant parts of the earth. Likewife, 
by facilitating experiments upon plants at this time, when a true 
Theory of Nutrition and Manure* is fuch an interefting 



3. The Aoatomical chair is filled hy ProfeiTor Wrioht Post. He commences with 
a compendious Hiftory of Anatomy, from the eirlieft agts to the prefent period ; after 
which, the firft ohjed is to take a general Tiew of the prineipnl materials of whieh the 
body is compofed ; endeaTouring to explain the ufe of each, and the manner of connexion, 
fo as to give a general idea ^ the aninul economy: he then proceeds, with more accuracy, 
-to the mor« particnlar branches of anatomy, by fir ft explaining the ftm^re of the 
different organs, and afterwards inveftigating their fandions. In profecuting this inquiry, 
the body is divided into the following fyftems : I. the Offeous; %, Muicularf j.Vafcular; 
4. Chylepoetic; 5. Secretory; 6. Nervous; 7. Refpiratary; 8. Conneding and 
Communicating; 9. Defenfive ; xo. Genital. Under one or other of thefe heads, every 
part of the human body may be naturally arranged ; and this divifion is preferred to the 
one in common ofe, as being equally exprefliYe and more comprehenfive. 

The ilrudure and fundions of the different organs in their natoral fbite being 
underdood, an attempt is made to explain the changes they undergo by difeafe. In this 
invrftigation, it is not confidered fufficicnt barely to mention the appearances which ase 
exhibited upon difledion, and to explain the manner of their produdion, which, ftridly 
fpeaking, would be all that Pathology implies, but alfo to point out ibe fymptoms which 
charadcrife each individual difeafe, and recommend fuch treatment as, from experience, 
has been found mod beneficial. This is not all : through all the ledures, a conftaot 
application of the knowledge acquired in anatomy is kept in view, as conducive to the 
cure of difeafes, efpecially fuch as require manval opexation. So that a courfe of 
Anatomy, as taught in Columbia College, has incorporated wiUi it, a fyfttm of the 

THlpXT AND PXACTICt OF SuROX&T. 
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defideratum, a Botanic Garden may be confidered as one 
of the means of affording fubftantial help to the labours 
of the Agricultural Society, and be conducive to the 
improvement of modem hufbandfy. When thefe things 

It may not be vninterefting to fome .to be informed, of the particular ailvantages 
which the School of Anatomy in Columbia College affords. The Profeflor has been at 
conliderable pains to eftabliih an Anatomical Mufeum, and for this purpofe he has made 
two vifiu to Europe ; the laft exprefsly to colied anatomical preparations ; and what a 
twelTemonth of labour and induflrycould obtain,isnow exhibited inColumbiaCoUege. In this 
coUedion, the intimate ftrudure of all the important organs in the body is made nuwifcft 
ind confpicuous ; £6 that where defcription fails to giye clear conceptions, the eye makes 
Vf the deficiency, and communicates to the mind a jud and accurate knowledge. The 
adrantages of preparations in a courfe of anatomical ledures are fo obvious, that any 
obferrations tending to fliow their utility are quite unneceflary. It is fufficient to add, 
that without Inch aid it is impoffible for any teacher to conTcy precife ideas of the (budure 
of the animal body. 

4. The Obftetric Branch, of which Jobn R. B. Ro^oers, M. J>. is ProfefTor, 
comprehendf the Phyfiology and Pathology of Parturition. The Profeflbr gives aa 
anatomical defcription of fuch paru as are neceflary to the confideration of his fabjedt* 
and explains the difeafet to which they are incident, as well as the general difeafes of 
the female fyftem. He reeites the various complaints of pregnancy, and the means of 
aBeviating theni. The varieties of parturition are detailed, and exemplified by machinery, 
as well as in pradice. The difeafes of the child-bed ftate are accurately treated of, 
together with the management of women at that time. 

The laft part of the courfe comprehends not only the difeafes to which children are 
fubjed MM tbe rnfOh^ but alfo thofe which moft generally ^StA them in the firft years of 
their lives. The Obftetric courfe, in fliort, gives a confiderabJe view of Phyfiology, and 
takes in an extenfive range of the Pradice of Phyfic. 
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are duly confidercd, it can fcarcely be doubted, that a 
Botanic Garden, under the diredlion of the Society, or of the 
College, with a view to further the agricultural intercft, will be 



The atility of fnch a conrfe is obvious to all, and efpecially fenriccable to ntdkal 
{ludcDCs from the conntxy, who mnCb neceifarUy be ofua calkd an to pndiot midwifeiTs 
Mid ought therefore to be well .tcquaintcd with this braach of edvcttion. 

5. William Pitt Smith, the Profcffor of Materia Medica, confiders the fubjeds 
of his courfe under two general diviHons, tiz. Pharmaciuticai. aad Thcrapbvtical. 
Under tht firft of thefe divifions, rules are given in refped to the manner in which 
fubftances are to be prepared, preferred and combined fo as to render their application 
mod convenient and falutary ; and under the fecond, doftrines are delivered refpeding 
the medicinal nature of fubftances and powers that are happily appHed to the human 
body in anfwer to fome indication of cure. Thefe are confidered as cither Meckuiical, 
ChemUal^ or Pb^tolegical, The mechanical ^bwers are principally referable to Sbrgery. 
The operation of chemical powers on the human body is explained on the principles of 
Lav»i(Ier, Beddoes, Girtanner, &c Phyfiological powf rs are dafled by t)iC Profcflbr 
under the terms of Stimnlsiiiia and SaUtiva. 

Thefer'claires are fubdivided into certain orders and gencca ; and the aftiona <of aM 
fnch powers are confidered not only as either dinff or imdireff, but «s, la ftntral, 
peculiarly referable to fome one of the various fyftems of which the haroaa body is 
compofed. This, as well as the Botany, is a fummcr courfe. 

6. The Profeflbrfliip of the Inftitutes of Medicine is held by William Hammkrslet, 
M. D. In his courfe of ledures he treats of the different fundions of the living body 
in health, and of the changes they undergo in difeafes. He endeavours to explain the 
operation of natural caufes, and of civil inititutions upon the human fyftcm, and by 
thefe means to account for the variety of difeafes incident to different cHmates and to 
different ftates of fociety. He confiders all animal bodies as ultimately compoled of a 
fimilai matter, and from the various modifications and texture of this matter, not only 
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fet on foot and fupported by Legiflative provifion ; to the 
end that young minds be early imbued with proper ideas on 
this important fubjefl:. 



in different animals, but In different parts of the fame animal, to explain the yarious 
ufes to which different parts are deftined. He endeavours to explain the phsenomens 
of the nervous fyftem, (to which the living principle is attached) to inveftigate the laws 
which regulate it, and the various conditions of it in difeafe. This leads him to tkt 
confideration of the mutual influence of mind and bodjr on. each other, and of the caufes 
of the different degrees of intelleftual power obfervihle in different individuals. He 
then treats of the nature and properties of the blood ; ef the circulation ; of refpiration ; 
and of their connedtion with the produAion of heat, and with the formation of the 
voice, fpeech, &c. After the conlideratian of thefe, he treats of the digeiUon of the 
food, its ai&milatien into blood; and laftly, of the properties of the different fluids 
fecreted into different cavities, ,to ferve various purpofes in the animal camomj, 

7, Surgery is taught hj Profeffer Ricbau> Batlkt ; and 

S. Samuil Nxcoll, M. D. is Profeffer ef the Piadice of Ph]rflc. 
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ADDRESS 

TO THE 

S O C I E T T, 

In confequcncc of their Requeji, during the Ab/ence of 
Mr. Ju/licc HoBART^ who had lem appointed to 
^ deliver the Annual Oration. 

By ROBERT R. LIVINGSTON, Esc^. President. 

AN Honorable Member having long fince been requefted 
to deliver an Oration to the Society, it is not 
without regret that I refleft on the drcumftances that have 
hitherto prevented his executing that duty; hk experience 
and agricultural knowledge would have given us reafon to 
hope for much interefting and ufeful information, which will 
be illy fupplied by the hafty produdion which ia obedience 
to this late command, I now fubmit to the fociety* 

It will not be expefted, I prefume, that I fliould long detain 
your attention by a lengthened panegyric upon agriculture, 
fmce you have fhewn the opinion you entertain of its 
importance, in the very aft of becoming members of a 
fociety whofe objefi it is to improve and extend this ufefiil, 
fcience.^ 



^ 
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As Agrictihtire -is the bftfi« of Art»> by fmmSuBg the 
materials upon whidi they work, fo it is the parent of fcience, 
by uniting men in civil focicty, who with6ut its aid would 
have continued to be wandering favages, but little advanced 
in improvement beyond the beads of the forcft that afforded 
them a miferable and fcanty fubfiftance. It is for this reafon 
that the Mytholbgy of mod nations have made their golden 
age confift in the enjoyment of rural happinefs, and placed 
the inventors of agricultural improvements among the number 
of their Gods : Thus Ceres, Pan, Pomona, ic. were worfhippe<J 
under different names by all the civilized nations of the Pagan 
World. And our own holy Religion teaches us that the 
cultivation of a garden, and the enjoyment of its fruits and 
flowers, Were the employment and. reward of innocence when 
man was moft perfefl:. It is a little remarkable that innocence 
«nd reafon IHll concur in receiving pleafurc from the fame 
object. The firfl wifli of childhood is rural happinefs, nor 
is that ever loft fight of, except where fome turbulent and 
refiftlefs paflion depraves and hurries away the foul. In every 
period of life it animates virtuous and ingenuous minds; The 
idea of a rural retreat in the evening of his days, accompanies 
the Mechanic to his fhop, the Merchant to the exchange, the- 
Lawyer to the bar, the Phyfician to the fick bed, and the 
Divine to the pulpit, who fees, even there, his earthly paradile 
upon the confines of heaven, and hardly wifhes to enter the 
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celeftial manfions by any other path. How much theitis it'to 
be lamented that indolence or purfuits of little nioment) 
withdraw the attention of men whofe lights, whofe talents 
for obfervation, and whofe fortunes enable them to be ufefill 
not only to the conmiunity of which they are members, but 
to mankind at large, not to their cotemporarjes only, but to 
future generations: — One great caufe of the neglefik of 
Agriculture in men of the charader I hare mentioned, is a 
mifplaced ambition which generally feizes upon them at the 
very period of lifb at which they arc beft fitted for agricultural 
purfuits. Youth has too many avocations, siiid is too unfteady 
to purfue the flow progrefs of ezperiments^'and the decrepitude 
of old age deprives it of the ftrength and adivity nece(&ry 
in rural oeconomy ; it is the feafon of life in which we may 
enjoy the fedate pleafures of the country, but - not undergo 
its toils. The middle age, \^en the eflfervefc^nce of youth 
is over, when the body retains its ftrength, and the mind 
enjoys its greateft vigour, is the period beft adapted to the 
ufeful' labours of Agriculture j but unfortunately this is alfo 
the age of ambition which hurries us away from the peaceful 
path, where every ftep is ftrewed with flowers, to lofe ourfelves 
in the endlefs mazes of politics. And yet if ambition is the 
love of fame, how much are we deceived by purfuing it in 
this rough and thorny track ? The litde politics of our town, • 

G 
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our comity, or even of our ftate> are mere matters of a day ; 
and however important they may feem in our eyes, while 
Vf are ourfdves the ad'ors on this bufy ftagc, they will appear 
to others of too little moment to arreft their attention. — 
Our fathers were politicians, their fathers were politicians, 
and yet we hardly know the parts they feverally a£ted^ or 
even the names or principles of the parties they oppofed 
or fupported. In Uke manner the intriguing politicians, and 
the wordy orators of the prefent day will be buried with 
their principles and their parties in eternal oblivion, when 
the man who has introduced a new plant, or eradicated a 
deftrudtive weed, who has taught us to improve our domeftic 
animals, or to guard againft the ravages of noxious infe£ls-— 
who has invented a new implement of hufbandry, or fimply 
determined the angle the mould-board Ihould make with 
plough-fhare, will be remembered with gratitude as the 
benefador of fociety. ' 

It is the politician's misfortune to believe that every thing 
is wrong which he does not dired, and that the ruin or 
welfare of the State depends upon the adoption of his 
prfnciples ; and yet the world was governed before he was 
bom, and will be fo well dire£ted after his death, that his 
prefent political exiftence will hardfy be remembered one 
week after his funeral. As the purfuit of fame by the road 
pf politics, requires infinitely mpr^ talents than fells to the 
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fhare of the great bulk of mankind, and great epochs or 
extraordinary circumftances to call thofe talents- into adion, 
but very few can hope for political fame, while their purfuits 
have a dired tendency to injure the fineft feelings of the mind, 
and to add poignancy to the mofl painful pafHons. 

The thorough -paced party-politician concurs in many 
meafures that he does not approve, he confides in men that 
he fecretly defpifes — he oppofes the meafures of his antagonift, 
though his reafon teUs him they are proper — ^His fins of 
omiffion and commiiEon daily ftare him in the face, and if 
ever he finds time to pray, he mufl confefs in di« words of 
the Common Prayer, " That he has done thofe things which 
he ought not to have done, and left undone thofe things which he 
ought to have done ;'* while with a diftrufUul eye he is compelled 
to guard againil the defection of his partizans, he indulges 
the mod rancorous refentment againft his antagonifts : thus, 
jealoufy and hatred, thofe painful paflions, are nourifhed like 
the vulture that feed? on the liver of Prometheus, to prey 
on his vitals. Rural life is exempt from thefe evils. The 
hufbandman hates no one, becaufe he dreads no rival. If 
his neighbour's field is more productive than his oWn, he 
borrows a ufeful leffon, and turns his profperity to his own 
advantage : Two important maxims are ever in his mind — 
Firft, that the earth yields nothing to the idle and the 
negligent — Second, that though labour will do much, yet the 
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fctvrn it meets wilt often depaid upon drcumftsmces which 
it 18 not in his power to command— -He is therefore at once 
iatisfied with the neceffity of ufing the nuansj as th^ divines 
fay, and of his dependance on the Supreme Being for crowning 
them with fuccefs ; dius reconciling (at lead in an earthly 
fenfe) the intricate dodrines of works and^roc^ The conftant 
attention that the former is compelled to give to the wants 
of his domeftics, and to the animals under his care, rendo* 
him habitually companionate, humane and careful ; and, if 
happinefs is to be found on earth, it muft certainly be fought- 
in the indulgence of thefe benign emotions. — ^As Cicero fums 
up all humane knowledge in the chara£ler of a perfed orator, 
fo we might with much more propriety claim every virtue, 
and embrace every fcience, when we draw that of an 
accomplifhed former.— He is the legiflator of an extenfive 
fomily, and not only men, but the brute creation, are fubjefted 
to his laws — ^He is the magiftrate who expounds and carries 
thofe law^ into execution — He is the phyfician who heals 
their wounds, and cures the difeafes of his various patients — 
He is the divine who fhidies and inforces the precepts of 
reafon — And he is the grand Almoner of the Creator, who 
is continually difpenfing his bounties not only to his fellow 
mortals, hxxttotke fowls of the air, and the beafls of thejield.' 

I was led into thefe refledions by finding myfelf furround^ 
by gentlemen who are not lefs capable of rendering their 
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country fervices in the proaK>ti0n of agricultwe aad ufeful 
arts, than hi their refpediYe political fl:atiom«-^I wiihed to 
convince them that at leaft^ as much reputation, vith more 
permanent fame, might be acquired in the firft than in the 
laft of thefe purfuits ; and yet to the difgrace of this State 
it has fo happened, that though it baa alwjays poflefled men 
of , diftinguifhed talents, the rage for party politics and 
diffipation, have de£eated every attempt to eftablifh any fociety 
for the promotion of arts, agriculture, or any ^terary or 
fcientific objeft : how many now hear me who are capable 
of wiping off this reproach — ^who have ample means of doing 
bonoifr to the State, by promoting that of this Society, but 
who have yet offered it no aid ! , The exertions of a few 
friends to ufeful knowledge, have enabled us to ftruggle 
through three ye^rs : And I would bin hope that many now 
preient will ftep forward to our future fupport. 

I proceed to difcufs the fubjeft which I pjuticularly defigned 
to fubmit to the confideration of the Society j I mean the 
comparifon between the advantages of agriculture in Britain, and 
in this State. I am well affured that falfe conceptions on this 
fubjed have led many theoretical farmers into important errors. 
The inhabitants of every pstrt of the world (our own excepted)' 
entertain ftrong prejudices in favour of their native coimtry : 
here, on the contrary, the people are habitually led to form 
ewkcd ideas of Britain, and degrading ones of America*— I 
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do not remember that this fingiilar circumitance has been 

oblerved or accounted fon The fettlers of this country conlifted 

originally of emigrants from various parts of Europe, but 

principally from the Britifh ifles. Though their praftice 

fliewed their preference, yet they could not divert themfelves 

of this prejudice in fi&vour of thdr nativr country. And that 

prejudice, as was natural, was increafed by the diftance and 

the hardfhips to which their change of fituation expofed them; 

it was ftimulated into exerdfe by the vanity of raifing themfelves 

above their neighbours, for every man fuj^fes he borrows 

a certain degree of confequence from the fuperiority of his 

country. Thus an Iriih, a Dutch, and a Britifh emigrant, 

fettled in the neighbourhood of each other, would boafl the 

fuperiority of their refpeftive countries; would conceal their 

defefts, and exaggerate their advantages ; and difagreeing in 

.every thing elfe, would unite in admitting the inferiority of 

America to Europe, that tie which connefted them with each 

other; their children and neighbours having no means to 

contradict explicitly, credited thefe tales, and felt themfelves 

inferior to thefe boafting natives of a diftant land ; their 

defcendants endeavoured to (hare in the honour of their parents, 

by recording their defcent from fuch illuftrious anceftors; 

and gloried in difleminating falfe ideas of countries of which 

they had no other knowledge except through this fource,' 

and from -other boafting and confequential travellers.— It is 
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true, thefe prejudices are wearing off, yet there are few perfons 
who do not even now confider the foil and climate of Britain 
as fuperior to that of this State, when the fafl: is directly the 
reverfe. The proportion of land unfit for cultivation in the 
ifland of Great Britain, is much greater in comparifon to the 
whole quantity, than it is in this State — ^The foil is lefs 
produftive, except where great labours are beftow^d in 
cultivation ; and the climjite in many refpefts lefs friendly to 
agriculture. I affert this from a careful examination of the 
beft Englifli writers on the fubjeft, and particularly from 
Young and Marfhal, who are much better authority than the 
^ertionsof enxigrants, that for the mod part have given little 
attention to the fubjefl, or judge of the whole kingdom from 
a fertile or highly cultivated fpot in their neighbourhood. 

Let us now defcend to jMU-ticulars, and camUdly M^ejgh its 
advantages and difadvantages^— Th/s firft advantage England 
poflefles, confifts in her ea^Iy fpring} this enables the farmer ^o 
comin^icehisworkfoonerthanhecaninthiscountryttothiscaufir 
it is owing that fuch crops as require early fowing on a well 
prepared faUow, fucceed better in Britain than here. Barley, 
for inftance, requires at leaft four good fpring ploughings, 
and yet ihould be put in by the firft of May : this cannot be 
done here except upon very light lands, our clays being hardly 
fit to plough before May ; but light land will not produce 
good barley without manure. In England it may be raifed 
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to advantage on ftrong loams^ and even on clay. It is for 
this reafon that barley is nearly as cheap in England as here, 
though every other grain is 6oper cent dearer than in America 
—The fame reafoning applies to beans which are unprodu£Hve 
in England, unlefs fown in February and March, which is 
hardly pofSble here on ftrong clays, the foil thefe require. 
Turnips cannot be raifed in our climate to advantage, as a 
food for cattle : the feafon in which they are fown being ufuaily 
very dry, and the plants liable to be deftroyed by the fly. 
Great Britain has alfo fome advantage over us in the fliortnefs 
of the winter, but much lefs than is generally imagined. Their 
Autumn is cold and wet, and though there is fome apparent 
verdure, yet the vegetation is fo flow, as to render it ufual 
for good farmers to houfe their cattle by the firft of November, 
rather than fifffbr dhem to poach their fields in gleaning a fcanty 
fubfiftance from them ; nor do they turn them to pafture till 
^ late in April. 

Thefe are, I believe, all the advantages that ifte 
Britifli farmers fairiy claim over us. Let us now e:iamine 
fliofe we exclufively poflefs : The riobleft of fhefe is die maize 
or Indian com ;* neither the beansor turnips of Britain can be 
compared to this plant: Firft, if need not be planted till the 
laft of May, fo that the farmer is never hurried by it with 
his fpring- work : Second, it is cultivated witH *a pldugh or 
horfe-hoe; and as the plants are large, and placed at 'five 
feet diftance, there is ample room for this j and though it 
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16 aUb af«al to hand hoe; jtit as thh is done af^er ibt gf ottnd 

kbofaned by die plough, s^d ^ben tfie plimt k n fobt Mg^, 

and then oiAj juft iA)out the ftem, it is eafiet to hoe ten acres 

(^ this than one of the turnips or beans : Third, if Atdt^ 

tSie drought, and never fails to raikt ample returns to the 

htt(btodnlitn that oiMvates it with dfligencC; forty buftels 

w licre bdng a common yield when well tended; ahd ftotti 

fixty to feventy, in a good foil, and in the bed: ftate of 

cvikiva^QB* The grain finmifiies a pabfable jincf nnttitious 

food for ih^ ttd is gi^eatly fuperior to any foreign f^cies 

fbr htm ftodc-^-and ^HiHe bean-haulm is of little vaftte, 

the tops and blades of maize are not iii^Errior, if gathered in 

feafon, to Aebeft hay ; and as this cropis eafily an^necefltafily 

kept clean, it is the beft of ail ialIo\lr crops. The writers 

on s^ctdture InEnghlnd, areeonftahtly recommencfing horie 

hoedcvopt inftead of £UI6w : but neither precept ^r exaitaple 

have boon able to om^cOme die reluctance the great buft of 

farmera feel to fubmit to d^g expence, fot erop9 ib Htdte 

profitable, and requiring, fo much labom* if hoed, as ei&er 

boms or tuniip9-*while maisbe tets, by its fuperior ecrcellMce, 

and the &dlity with which it is eflfcaei^ rendered the pnGdtt 

uniTirfal here, and I beUete I fpeak within bodnds when 1 

fay, that the whole ifland of Britain has fewer acres culdvated 

with the horfe hoe, tjian we have in diis ftate al6ne-^The 

want of turnips may be amply compedated by carrots which 

H 
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may be raifed at lefs expence here than in Britam^ becaufe - 
i¥e have much ^fewerwe^, which are die giaeatefl: enemies 
to that root; by cabbages and potatoes, which grow well 
here ; and by pumpkins, which are raifed in very confidetabfe 
quantities in our Indian corn fields, without any other expence. 
than that of dropping a few feeds in the hills, and carting 
tjhe crop-^-^or can I help recommending them as a rich and 
nutritious food t}iat will fave two month's hay, if ufed in 
the beginziing of the winter, and afford milk and butter equal 
in quantity and quality to the produd of the richeft pafture-p*^ 
Thefe legumens would not be fo much negleSed here-as they 
generally are, were it not that hay is made in this country at 
half the expence that it requires in the moid climate of Britain : 
Vegetation there is extremely flow ; their fpring is nearly one 
month earlier than our*s } yet though their wh^t begins to 
g];ow.vin March, it is not reaped till bite in Augujft— our's is 
cut fix wedcf earlier, though' it does not begin to vegetate 
till Itte in Apiil : So that it takes five and one half months 
in Britain to perfcft a crop which is performed here in little 
better than three. The fame caufes influence the growth of 
gjrafs— In foils therefoiHb of eqtial qujdity, much lefs will 
grow in a giveii time in Britain than in America, as I infer 
from the general average of their clover and natural grkfsin 
not exceeding ours, though they are longer in a growing (late. 
It is true, that the moifture of Ae climate, and mild winters, 
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^ve a great verdure to their fields sut fome feafom ; but this 
is only an apftoent advantage, which deceives fuperfidal 
obfervers, while it is attended with real inconveniencies: 
Firft, the grafs itfelf is by that circumftance rendered \dk 
nutritious, as is well fcaown by every farmer : Second, while 
the hay is lighter, it is . got in at more expence tl\an 6urs, 
which is 'made at the drieft feafon of the year — ^In our crops 
of grain we enjoy fimilar advantages ; their harvefts are 
frequently wet, while nine years in ten ours is got in widiout 
the leaft obftruftion from rain — Hie produce would alfo, I 
am well fatisfied, be greater here than in England on highly 
cultivated foils, fince it is well known that the ftrength of the 
ftraw depends upon the drynefs of the feafon. In a moift 
climate, therefore, without fufficient^un to harden the ftraw, 
heavy crop? muftbe very often injured by lodging— efpedally 
if we take into confideration, that high winds are much more 
ufual in Great Britain than here — ^Blight and mildew are 
effe£ts of a moift climate; thefe are fddom and partially 
known in this State^ prevailing only in particular diftri£ls in 
extraordinary feafons. In Britain it often happens, that vf^ 
weather, when the wheat is in bloflbm, affefts all the wheat 
in the kingdom, many parts of which, on this account, do 
not pretend to raife it. 

If vegetation is flower in Britain than here, and if the grafs 
is alfo lefs nutritious, it muft follow, that with the £une 
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atteotiba to ftock our fAftures «idl ^the beft ^gffi^, and to 
ikfiq>ihe cattle oat of thon at hnpropcr feafims» a larger ftod^ 
nxay i>e nwintainftH on die fame qnaadtjr of grouod in diis 
StaUw thia in England ; and thus the diiierence in ihe lesgdi 
of our winter bje amply compenfated* T1u8 obfenration leac^ 
me to a circumftance in Britiih hufbandry, which might b^ 
advaiitag^ufly pradifed by us — ^Many of their £armer8 fow 
rye for the ufe of their iheep and lambs in the fpring; in order 
10 this they muft be at the expence of a fallow, and as their 
tye grows two fifths flower than 6urs» it muft follow thaX 
they can only keep three flieep^ where we may have five. If 
therefore this practice is advantageous in England, it would 
be much more io in America, to fow our com fields with 
rye, ^o feed off with (heep in the fpring, not only becaufe of 
the additional numbers that we can keep, but becaufe we are 
more pinched for flieep-food in the fpring ; befides that the ' 
rye that cofts the Britiih farmer a complete fallow^ coHs us 
nothing but the feed, if fown among the com ^en it is 
topped ; and as five flieep will leave more manure than threcy 
the rye field fo fed down, will be left in better order here by 
this pradice, than it would in Britain* — ^In the healthfidnels 
of our ftock we have alfo great advantages over Britain. 
Among our black cattle I have been told that fome diforders 
prevail, though they are fo extremely rare, that in twenty 
years fince I commenced farming, I do not recoiled to have 
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bft oiie creattoe^ u&lc&it were by ibme acddenta! hurt : nor 
have I known any others to die among my neighbour^, except 
fromthe lame cjiufe, or bad keeping in the fpring : and while 
die roc fweeps away whole flocks of fheep in Britain^ it is a 
diforder intirely unknown in this country. 

All thefe natural advantages being in favour of the American 
farmer, I fhall be aiked how it happens that the lands in Britain 
are more productive : Admitting the faft, which however is 
not quite out of doubt, when the general average of the cultivated 
parts of both countries, are compared, the anfwer would be found 
in the low price of labour, and in the high price of land. 
More labour is therefore expended upon lefs land there, and 
the produft is always in proportion to the labour, the foil and 
the climate. But does it yield more profit to the cultivator ? 
—-No man need be told diat a garden where one] man is 
conftantly employed upon half an acre of ground, will prodiice 
more pulfe than the fame quantity of ground cultivated with 
a plough^ in which way one man can tend ten acres ; but does 
it follow the one half acre is more profitable than the ten 
acres, even though the additional rent ihould be fuperadded ? 
That hufbandry is more profitable her6 than in Britain, is 
evident from this fingular circumftance, that the labour is 
dear^, and lands proportionably worfe cultivated, yet the 
American farmer can aflford to fell his produd 60 per cent 
cbesiper than the Britiib hufbandman— The reafon is obvious ; 



^^ Addref% to the Society. 

In England a greater capital is neccflary, even though labour is 
cheaper than in America^ to render their lands equally 
produftive, and the intereft of their capital muft be added 
to the price of the produce. In Britain, the average of labour, 
when the labourer is lodged and fed, is below forty dollars 
a year, here it is above fixty ; and yet the American farmers 
can afford to fell their produft fixty per cent cheaper than the 
Britifh cultivator: Does it not follow then, that the fame 
labour produces more by fixty per cent, and the whole difference 
of the price of labour ? And where the cidtivator, as is the 
cafe with mod of our farmers, is his own labourer, is not the 
difference in the price of labour to be confidered as part of 
his profit, fince he earns fixty dollars where a Britifh cultivator 
earns forty ; and yet makes icr much more from his land over 
and above this difference In, the value of his own labour, as 
to underfell the Britifh farmer even in his own market ? 

All thefe otfervations are intended to apply to lands in their 
common flate, not to lands on which a great capital has been 
expended in one country, and nothing in the other. Thus 
I do not mean to fay that a bog meadow in America without 
a ditch, fhall produce as much as a meadow reclaimed at a 
great expence in Britain ; or that a piece of clay groiuid 
in England completely under-drained, will not produce more 
than a fimilar piece here without a fingle water-furrow : I 
know too that thefe improvements are much more ufual in 
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England than in America, where lands are cheap, and the 
farmers' capitals too fmall for expenfive improvements^ : all I 
mean to fhew is, that this country has natural advantages in 
its foil and climate over Britain, and to encourage our farmers 
to hope, that whenever their circumftances fhall enable them 
to circulate their artificial improvements, that agriculture 
will be carried to a much higher pitch here than in Britain : 
One of the cheapeft and moft obvious improvements, and to 
which England is more indebted than to any other, is the 
fowing of grafs feeds, and particularly clover, and putting in 
their wheat upon a clover clay inftead of an expenfive fallow. 
To this permit me to add another from my own experience, 
which is, the pradicability of raifilig lucerne as eafy here as 
in any part of the world : a plant which as much exceeds 
red clover, as the red does the common white ; but which 
the want of fun, and the moift climate of England generating 
an infinity of weeds, prevents their cultivating to any advantage 
— to thefe phyfical, every man^ reflexions will add thofc 
moral advantages that arife, from the enjoyment of freedom 
under the happieft of conftitutions ; the equality of our 
fortunes, which facilitates our mutual interefts ; and the refpeO: 
in which Agriculture is held by thofe who govern and dire£l 
our aflfairs ; where the Hero, the Patriot, the Statefman, 
Washington, does not difdain to guide, who can refufe to 
venerate the Plough ? 



t: 65 J 



EXPERIMENTS and OBSERVATIONS 

O N 

LUCERNE: 

Br THE Hon. ROBERT R. LIFINGSTON, 

PRESIDENT OF THE CORPORATION. 



EXPERIMEN T— N^. I. 

APRIL 20, 1 79 1. — ^Mixed 2 lbs. of lucerne with 2 lbs. of 
clover feed, fowed them witli oats on ^ of an acre of 
ground, the foil fand to the depth of 14 feet, but in good order, 
having been the two preceding years in potatoes with dung. — 
6th April, 1792. — Spread two bufhels of gypfum. — May 25^ 
^— The clover very luxuriant ; the lucerne, though of fuperior 
height, branches fo little, and is fo compreffed by the clover, 
as. hardly to attrad attention. About the middle of June, 
cut the grafs product in dry hay, a large load for two oxen, 
or fomewhat more than half a ton. — ^Auguft 8. Cut a fecond 
crop, about 5 cwt. The fummer having proved very dry, 
and the foil being naturally fo, the clover did not rife fufficiently 
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to be cut, fo that this crop confided wholly of lucerne : I 
now experienced the want of feed, for though the lucerne was 
about 27 inches high, it occupied too little fpace to produce 
a great crop. The lucerne' and clover rofe after this cutting, 
and might have yielded a tolerable crop, but I preferred 
leaving the rowan to proteft the roots againft the winter winds. 
— 1793, ^^ April. Dreffed this fpot with one bufhel of 
gypfum. — 28th April. The fpring proving uncommonly early, 
the ground being naturally warm, having a fouth afped^ and 
the plants having been proteded by a good winter coat. The 
lucerne exhibited a moft beautiful appearance j it was 13 
inches high, the clover growing with it not more than two. 
The common paftures were barely green. As my hay was 
gone, and none to be purchafed, (the year preceding having 
yielded but bad hay-crpps) I was compelled to employ my 
lucerne to feeding four plough horfes, three times a day in 
the ftable as they came from their work ; and four fows that 
had pigs, which were regularly fed with it three times a day ; 
the horfes were turned out at night to glean what they could 
in the paftures ; it lafted them till the twenty-third of May, 
and what was laft cut, was near three feet high. — loth June. 
Began again to cut for two very large coach-horfes, kept 
ahogether in the ftable ; it lafted them to the twenty-eighth. In 
this cutting the clover amounted to near one half of the 
crop, which was I think more produdive on that account 
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than the one that preceded, or thofe that followed it. — On 
the 28th of July, mowed a third time for hay ; the produft 
as nearly as I could judge, about 6 cwt. dry. The clover 
aided this crop very little, the drought having prevented 
it from rifmg much after the laft cutting, and indeed a 
confiderable part of it had dried out. As no clover appeared 
after this, and the lucerne was perfedly free from weeds, I 
conceived the idea of leaving it for feed ; and did not therefore 
cut it when in bloflbm, as I might have done, and have had 
a fifth crop : the feeds were not ripe till the ift of Oftober, 
when it was again cut, and produced about 6 cwt. of dry 
hay. Though the feed looks fair and ripe, and promifes 
to yield a confiderable quantity, yet from not underftanding 
the management, or from the lucerne's having been touched 
by the froft, I have been able to make no hand of coUeding 
it ; perhjfps after it has laid longer, it will be more eafily 
feparated from the pod. 



EXPENCE PER ACRE OF THIS EXPERIMEKT.-— NO. I. 



Ploughing, &c. charged to^oats, ■ 

16 lbs. clover and lucerne feed, at 1/3 £. i o 
Sowing and harrowing in, . . • . . 3 
8 bufhcls gypfum, at 4/! . . . . 112 
1 ft cutting, making, &c. . . . . o 10 
ad Do 8 



3 n 



J 
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2d Tear, 1793. 3 13, o 

I ft cutting and feeding • . • • o 10 o 

2d. Do o 10 o 

3d. Do. and making into hay, &c« .080 
4th Do. Do. 080 

4 buihels of gypfum, 2t J\J . . . o 16 o 

2 12 o 

'♦ 

Total expencfc per acre, . . ^ . . . , L.6 5 o 



Profit per Acre, 1792. 

I ft crop, 2 tons of hay, at 2/S . . . 5 o o 
2d crop, I ton of hay, . . . . . 2 lo o 



1793- 

1 ft crop, invaluable, as neither hay or 1 

oats were to be got, valued at 2 t. hay, J ^ 
2d crop, two horfcs, or at rate 8- per acre, 1 

18 days, at 6 d. per diem, \ J ^ 

3d crop of hay, 24 cwt. at 2/S ...300 
4th do. exclufive of feed, .•..300 

— 22 o o 
Dcduft and expence, 650 

2 years — Clear profit per acre, . . . jL. 15 17 o 

Encouraged by this fuccefs, I went this year, 1793, largely 
into the culture of lucerne ; as land marks to others, my errors 
and loffes are now to be recorded. 
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Q.oth Marchy 1793. ' ^ 

EXPERIMENT, NO. 2. 

LAND a light loam, indifferently prepared for wheat by 

two ploughings only, being an old pafture in littlp heart, 

ploughed every fifth year for fifty years paft, and never manured ; 

fown laft autumn with wheat ; fowed over eight acres of the 

wheat, lucerne and clover, in various proportions, to the 

ampunt of forty pounds of clover, and feventy-fix of lucerne 

feed ; manured at the fame time with fifty-feven bulhels of 

gypfum in various proportions, from five to ten bulhels per 

acre. The largeft quantity produced the beft wheat, and the 

whole being better than could have been expeSed from the 

foil ; the farmers who infpefted the crop were of opinion, that 

the gypfum had been of ufe to the wheat. The grafs feeds 

vegetated very well, and came up thickly, but not vigoroufly. 

A drought, very unufual at that fcafon, came on as early as 

the lafl of April, and continued till the middle of June : the 

clover and lucerne promifed fo little when the wheat came off, 

that I fe4 the'^^bble (this experiment-ground being part of 

a large field) ; I fhall order it to be enclofed, to fee whether 

the next year will repay a part of my expences, which ftand 

as follows : 

ii6Ib. lucerne and clover feed, ,694 

Sowing, 30 

57 bufhels of gypfum, at.jj. • . 11 o o 
Carting and fowing do. . . . o 10 o 

■ L. 1824 
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EXPERIMENT, NO. 3, 1793.. 



LAND, a light fandy loam, thre« years under clover, and 
twice in that time manured with gypfum, feven bufhels to the 
acre ; broke up 20th April, fowed with oats on one ploughing, 
fod hurrowed fine ; over three acres of this fowed on the ift 
of May, eight pounds of clover, and eight poimds of lucerne 
feed to the acre mixed, at the rate of 16 lb. feed. The oats 
came forward with fuch luxuriance (yielding fixty-four bufhels 
on the average to tlfe acre), and fuch abundance of ftraw, that 
the greater part was lodged, and the grafs feeds fo eflfeftually 
deftroyed, that I have fmce ploughed up the ftubble j this was 
alfo dreffed with gypfum, five bufhels to the acre. 



EXPENCE. 



48 lb. clover and lucerne feed« • Z. 2 16 o 

Sowing, -. 020 

15 bufhels of gypfum, at 45. • . 2 16 o 
Sowing do. and harrowing, •••060 



Entire lofs, except the gypfum may 1 r ^ 
be of ufc in the next crop, J 



EXPERIMENT, NO. 4, 1 793. 

SOIL and management as above ; being part of the fame 
field. Ploughed twice for barley; once laft autunm; once, 
early in April ; fown with barley about 20th. - Sowed the 
next day two acres of this ground with clover and lucerne, 
mixed eight pounds of each to the tcre, except about balf 
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an acre with lucerne alone, i6 lb. to the acre, harrowed with 
a light harrow. The lucerne and clover came up very well, 
and would have produced about half a ton of hay to {he 
acre, had it been mown this autumn ; it has been fed down, 
though not fo clofely as to injure it. Put in at the fame time, 
and in the fame manner, one acre upon a ftrong loam^ laying 
flat, and fomewhat wet, the ground having yielded potatoes 
for the two laft years. The lucerne after the barley on this 
ground, is very promifing, and has not been fed — ^Expences 
the fame as above, L.6 o o on the three acres : however I 
am well fatisfied that the enfuing crop will amply repay the 
expence. 

EXPERIMENT, NO. 5, 1 793- 

LAND, a hill fide ; foil, flaty gravel, on a clay bottom, had 
been two years under white clover, brought in by gypfum, 
without being ploughed or feeded. Ploughed twice this fpring 
and fummer ; one acre fown with one peck of buck- wheat ift 
July, after which feeded with i8 lb. of lucerne, and manured 
with 7 bufhels of gypfum, a fhower fell juft after it was fown. 
The lucerne came up ftrong and healthy, and for fome days 
feemed to keep pace with the buck wheat ; but this in a fhort 
time, owing to the gypfum (as appeared by a fmall fpot that 
I had not given any,) fhot far a-head, rofe to near five feet in 
height, and fo effedtually overfhadowed the lucerne, that I had 
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no hopes of faving it, but by cutting down its too powerful 
rival J I moved a fmall part, but fo much againft the inclination 
of my overfeer, who wiflied to fee whether it would te as 
produftive in grain as in haulm ; in which I own alfo my own 
curiofity was very much interefted ; I accordingly let four-fifths 
of the piece take its chance, and the lucerne continued as well 
as it was able with its umbrageous inmate. Where the buck 
wheat had been cut, the lucerne at firft languiflied, from being 
fo fuddenly^expofed to a hot fun ; but, as the buck-wheat rofe 
again, the lucerne fprung with it, and neither much out-topping 
the other, the firfl: recovered ifs looks, and promifes very well. 
Where the buck-wheat was left to ripen, as the whole lodged, 
the lucerne, if not abfolutely dead, is at leaft fo very fickly^ 
that I ' dare not promife ^yfelf much return from this 
experiment. 



EXPENCE OF EXPERIMENT, NO. 5. 
18 lb. feed, at 14^ i i o 



Sowing and harrowing, ....026 
6 bufliels gypfum, and fpreading, .170 



L.2 10 



EXPERIMENT, NO. 6. 

PLOUGHED one-third of an acre of oats-ftubble, mentioned 
in Experiment No. 4 ; fowed ift Auguft with turnip-feed 
and 5 lbs. of lucerne, being all I had left ; the turnips too 
fmall to gather, the lucerne came up well, confidering the 
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-quantity of feed, which was much tod fmall, the only objed 
of tiiis experiment was to fee whether fowing upon ftubble 
wcHild forwatd the plant toore than a fpring feeding. Next 
year will ahfwer this enquiry. • 



' . ' , EXPERtMENT, NO. 7, I793. 

- liROKE up the middle of May a fmall ftrip of ground next 
tb the lucerne of Eiperiment No. i. Raked fine and put in 
I lb. lucerne-feed alone. This came forward fo faft as to flower, 
iU^d m?n;iy, plants, had they not have been cut, would have 
prol?^bly perfefted their feed. ) .; / ' 

The geiletil refult of thefe experiments, in which I have 
employed 230 lb. of feed, and expended L. 34 6 10, cannot 
be abfohitely pronounced upon till the next year. No. i will 
doubtlefs pay nie the enfuing feafon, what it has done this, 
asf it contains no marks of deterioration, to wit : Z. 3, after 
deducing all expences for one quarter of an acre, or Z. 1 2 per 
acre clear profit. — ^No. 2 may poffibly pay its expences in 
good pafture next year, as the lucerne and clover are ftill 
alive, though not promifing. — ^No. 3 is totally loft. — ^No. 4 
looks fo well, that I can hafdly doubt that it will yield as 
much as my firft experiment did, that is about three tons of 
hay an acre the firft year, and proportionably afterwards ; nor 
am I quite out of hopes of No. 5, — It might perhaps have 
\ K 



' > 
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been thought better to have defetred this commtnucatioii tlU 
aiuHher year had afforded me th« neaos of ftatiflg thefe tcfoltg^ 
but as I was led Into this courier €iperimefits mdi a vkw ^ 
acquire fuch a knowledge of this plaat^ aad dM mode of 
cultivatmg it, as would enable' others to avail themielres of 
my errors and my experieace, v^thoM incurring expences 
that would diicourage them in the oiidet^ I have though it 
prudent thus mi^y^^ (late then^ fince ^ren now* iaofWtZMIt 
dedufitions nuy be diawn from them. 

¥Voiti the nm expenment tt appesffSj iSutt tt may tft ^esffly 
(own on a dry foil with oats and dover, and Aatlci annnd 
clear profits, after drdufling every eacpenoe, will exceed^ x)n 
the two firft years, 2L 7 per acre. The i^iliire there£o9e of 
that fown this year with oitfl^ mull be afcribed to the foUowisig 
caufes ; ill, A luxuriance in theoats, which was by no means 
to be expelled from the foil, and is wholly to be attributed to 
the improvement it had received from clover jmd gypfum^ 
and is fo far a (hiking leflbn to &rmers, a9 well as a confirmation 
of the conjedures I had the honour to fubmit to the Society 
on the effcft of gypfum as a permanent improver of the foil. 
2d| The oats having been (own on one ploughing, fo that the 
ground was lefs mellow than it fhould be for the reception of 
lucerne.-— 3d, To the extreme drought of the fpring ; clover 
having not fucceeded better than lucerne, when fown together. 
The fecond experiment proves that ground which has not beeu 



Ifn Livingfi9n*s ExperimerUi on iM^rnfi. 75 

pJbijghed&i Ike %rii^^ Q&i>uhr«0bcd fiiUy, h mfim^t* Tito 
fiulure^ howerer, of this experiment^ may ia £9cm fort^ be 
charged to the early; fowing> fince the rapid growth, of that 
fown with ibt buck-wheat, dorUig the hotteft leafqii of the 
year^ wrald ititim4tet, that thci grouM ihotdd be wana 99A. 
mellow, to fiut the oonftituticNQ of this plant whik m its infimt 
ftatew Hie fit^cdi that attofided thefowing with barley proves, 
that notwithftanding Hit wifayonrable ftaioQ, If the earth it 
properly pulverized, a ^ood produft may be ezpeded. 

^AiniportaiHt ^ueftiooLfljUreimins ta bedecided» relative to 
ibepM({iet|cf ibwkg lucernt ajone or mixed with red dgter 
^KPd* I WM p)»^«diced ia favor of the latter mode from the 
fbllonine confidentions • 

ift I wiAed to Iftow whether k wm aquaUy hardy wxtih 
cfcver > yfiktAn under ftnflar drcuraftances it wa» abk to^ 
contend with it itt our climate ^ Ezpeiteco ha» convinced mc 
that it wil^ anddiatindryfeafons itwittfieilrfA-^wUteclovw 
18 toofiubt ind hd^^uid to raiieits drooping head ; and wbal is 
more exttiM'dfaiaiy, tl|9t tids child of ^ fiunmci^ biMer b^ 
die biting firofts of^ spring and die keen amua^ 
clover, or any cukrnted graft ei ilis cUpatc^-^Thcfe tfe 
inq)ortant cbcumftaaces, when I am hbouMy t» in tio d a cf 
it into conmian iMdhaaAry^ in d^ hct of prefudins aiifia^ 
from die Esfiiftt ei^petteents, whidi arefarfiim«|co«n^;iag 
to&lMii«f HMdetaleca|itali; I hope, bawc^Per, fto iiew. 
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that It IS infinitely better adapted to our cKmate than to that 
of Great^Britain. • . .. 

adiy- It having been conftantly afferted' that it takes three 
years to come to perfedion, and that the profpedlfi are very 
trifling the year fuc<;eeding that in which it was fown,. by 
mixing the feeds with.thofe pf. clover, I expeQ:ed,^and indeed 
found, that an immediate proifit might be obtained j for the 
clover came forward -^ early, as if it had been fown alone, was 
fupported by the lucerne, which added fomething to the crop, 
and both t6g(^tn6r yielded 'it the rat^ of more" tliari'three and a 
half tons an acre, the very' firft yeaV ; tli^ merit of the laft 
cutting "being wholly due to thii' lucerne, fihte the drotrght 
prevented the clover from rifmg afecond tinie to'the fcythe ; 
fb that, had this field be$n fawn .with ^lov^ alOTue^ |t wpuld 
have yiel4«d twenty-foMr hnndjc^.vfeightpjcr ^orp, and l^fe^tJ^ 
it didby tbe-iiddition-stf thg:4uceirne %4^j[i^^ 
Thefecond year's, produft is ftill iiwre cqi^qlufive in fey.9r.pf the 
lUcert)je/ ' ' • • . , . , ,..->., 

3dly. As clover i^ a bjea^ficisd, plant, ]^ .expeftpd^,^h^ as . ^ 
lucerne advanciedi, th^ clever fvould^e ^t afid^etyethegrc^uud 
ft ee from' weed3 ithat ?fti^t have, robbed ithf heritagf duyinjf 
the minority (rfithe Jufcern^. Tho*' this^ r^j^tfifpiqg^ w^s plaiifihle 
arid influenced my condufl: itf.my e^©ri?r»f,i?ts-this ye^r, ,yet I 
am n<k fatisfi«d tha£ it is jUft; I aFguod^&joim PnjgliPbi bqpkf of 
• ^ huftJtnilry, whk&iare«opllowejr^,,<:alc>i^t^^ ^hP,^S!A^M 
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for our climate* The principles they maintain are— ift. That 
lucerne does not iattain any confiderable degree of ftrength till 
the third year ; hence the neceflity with them of drilling and 
hoeing to keep down the weeds. Some that I fowed this year 
with my barley, as well as a crop which my neighbour Mr. De 
I^ Bigarrc fowed with his, yielded, on being cut this very 
autumn after his. barley, almoft eleven hundred weight per 
s^re, convinces me that its growth is more rj^id-here than in 
Engla|idr-r(In this however it is not peculiar, as I Ihall on fome, 
qt^occa^on ihew ;that, plants grow more rapidly by twor, 
fi^ths^rhere than in Britain) I am therefore very doubtfi^ 
Tfhether it will not pay as much and as early,, provided froiU' 
J 6 to 24 lb. of feed are fowh to the acre, as the mixed crop 
Y^oulfi. do. This I fl^^l next; year afcertain with accuracy ••— 
81^ou|clit ^e eftab^flied on, experiment, the clover-feed fhouj^ 
•e (pwttpd, as^ it ^tends to pjieck the. lucerne, and to render tl\e* 
gcpp thin when, it dies opt j, befides^ th^t neither fpringing fo^ 
^ly^ i^or bearing drought (9^ w^l>, it nju/t ^e confidered a% 
inferior^ ^djL^ refpeft,,; to^t^e lu^qpp.^ There is ^ne^ 

^a^idej2^«[i ,,hptygyer in ^ its fay/9ujj*;fhat is,;; that in warm 
§fti^^pp,,4l>^;lviperoe willj^e^fittocjjt before the cloyet jifes 
tij^liejfcytjiie^j The j^scondgRop in tlriscfde,: will be earlier, 
9fj..^q5Hint qfthe, clqyer, w^jch .1;^ confift ,almoll ^?rfiolly. 
o^^jf^^.b^caufp {ha^vigg ..efcaped jtl^j^oujQ^s which the lucerne 

^SKSi^f^ji^^^^'-^i^'^' ^-?^^yi ^— /^S ^-^^. ^^M ^rSf^^ ^^^ lucenie. 
has recovered from its 'amputation.. 
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There ai« two confirferatkifla xvfikk leader iMedi here h& 
troubtefome t^a&^in Britain ; die feoini^ of omf wiiUep^ ami 
the Actfl 0f our/tmmeK Msm^, front tbe firA cfthefe etttfe»» 
are annual here, which «re perennial there, by being able to 
hVe thro'^thdr miM winter. The flighted hOomag in the heaC 
of fummer, kills mod we^s here, while in England dleir moift 
cUteateenaUet the greateft part of them, Vlke Anteut, to Hi 
defiance to wotutds dnd braife^, if Aey are permlttoA bm 
to touch their parent earth. Wc may add to liiii dktt ikt 
indigenous weeds of this country are few, becaufe die iMdim 
of the foreft, as well of vegetable as of animal tribes, fly the 
haunts of men; the only troublefome weeds wt hare arc 
convifts, that have been tranfported from our mother-oountry 
»— They muft therefore, necellarily, be much fiswer dttn dioft 
that remain behind, not only becaufe die habits of many of 
diem are too delicate to affimilafc themfelves to our unpoKflied 
dimate, but becaufe their number, in bodi coimtries, muft 
be propord<med to die timie from which diey b^in to be 
cultivated, and to the extent of their commerce— ^ ^tfteA 
and vices are the ckildrcn of cukivMioB and i^mmircc^ Nar 
will they ever be eradicated in an improved eountry tiH feme 
agricultural miDenium fiatt idvaace cultivation to the higheft 
poffible point of perfeAfon: AD t|iefe confiderationt form 
decided argumenttinfavotof the cultivation of lucerne (whde 
greateft enemy isftidto be wecds)tA ddb country, ndier tkn 
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teEoglaiicL UprnthevMe theft I liquid reo(mwi€Bd, utfae 
rcfidt of myeKpcrim««s»«i£ffM theyha^yetg<me: 

ift. Keter tb few on ground tiiat is not perfe^y pulverized. 

ad. Not to few tili the earth has acquired a degreei>f warmth 
friendly to rapid vegetation, that is^ not earlier than the inondw 
0f Msty* 

34 To few with 00 crop^ot wiUfrebiMylodlgpe. 

4th. S fown whh buckwheat, to apply no gypfum or other 
I, tffl die buck-wheat is cC 



5th. Where the quantity to be fewn is fmaU and die fimiier 
can aSbrd to lofe a crop, t» give the ground cue turn Jtt 4lie 
autunm, another in iLpril, harrowing it £ae, and n third the 
beginning of Hay, and then if the weather is miUi and warait 
fow« if the ground is in jperfeft tilths otherwife give ]£ mmlHet 
ploughing : 18 or &o lb. of feed are oettoo m^h| were it 
not for the expence, I feoukl prefer 151b. if imi early profit 
is the objed. 

I fear that lhave,in the opinion of many, dwelt too long on 
this fubje£t j if I have, my apology will be found in my anxiety 
to imprefi upon my countrymen, the importance of cultivatii^g 
this plant, which I am fatlsfied^ is better adapted to our climate, 
than clover ; which e3?a6ts no more labour j which leaves (I 
fpeak upon the authority of Young's travel)) the foil much 
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better than it found ir ; which will even bear pafturing ; having 
myfelf remarked two plants in a common pafture which haS 
defied the bite of cattle for upwards of twenty years, on? of 
which is ftill alive. 

Thefe confiderations have induced a convidion in my mind, 
that the man who introduces a plant which promifes to be 
fo important to agriculture, will have a better claim to the 
gratitude of his <:Quntry than 'any cither, that one only e^icepted, 
whofe military, and civil virtijes have afforded us the means of 
purfuingin peace, our ruftic labours. I con&fs that I am not 
unambitious of that honor — ^to the rich I have facilitated the 
means of procuring the feed, which has hitherto been very 
rare here ; fihall parcels I have diftributed to common fariners' 
whole exertions I have ftimulated, by fliewing the flourilhing 
(late of my little field; nor can I conclude without addrefling 
myfelf (in the words of the gofpel) to every member of the 
corporation who is bleft with equal .or greater means ^ go thou ' 
and do Ukcwife*^ 



EXPERIMENTS 

On L U C E R N E. 

' Mr Tffi Hon. ROBSRT R. LIFINGSTON, 

(CorUinutdr— from IcL/i year.) 

THE delay which has attended the printing of our memoirs, 
enables me to lay before the Society, a continuation of the 
experiments upon lucerne; ^hich I4iad.laft*year the honor to 
fubmit to their confideration* « 

No. I.— rCONTINUED. 

ift April-r-Manured with ten loads of black earth from s 
fwaihjp— or at rate of forty loads to the acre^ 

Tt was very luxuriant and cut twice before the twentieth of 
June for plough-horfes kept in the ftable — ^being when they 
begin to cut each time, about fix teen inches high, the average 
heighth, taking the firft and laft cutting, each time a^out 20 
inches. On the 44th July, cut and made into hay, produced 
1 000 wt. or two tons to the acre. On the laff of Auguft, cut 
a fourth' time-— produce 600 wt> or i ton 400 wt. to the acre; 
The fifth crop is not cut, but is now the ift Oflober, 20 inched 
high, and very jpromifing in its appearance ; if we have no 
fevere froft before the-middle of this month, it will produce 
about 600 wt. of hay. 
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Produce and expence per acre of No. i. * ' " 

EXPENCE. 

40 loads of black earth fk'om an adjoining fwamp— ^ ixper 

load • • * * • • Zr* 2 • o o 

Cutting 5 crops and making three into hay — at 8/* • 2 o' o 

£•400 
Two firft crops valued at 500 wt. haj each, or 

Tons. C. 

3 crops IB hay • « • 

4th crop in do. • • 

5 th eftinxated at • • r 

6 tons 4 cwt. at 2/5 • • ♦ 
Expences above « « • 



There are fo many vacant fpots in this piece, owing to its 
being too thinly feeded, that I am fatisfied that had I fbwn the 
lucerne alone, at the rate of 2olb. inftead of 8Ib* to the acre, 
that produce would have been at leaft one third more, tho' I 
believe £• 10 10 per acre, after paying for manuring and all 
expences, will be deemed fuffident profit to juftify the culture 
of this in preference to any other grafs.. 

]!?o. 2— <:oNTmuEi>* 

The lucerne fown over the wheat in the ^ring of 1793a 
yielded nothing, fo that the whole of this muft be dated as; 
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]pk, except that the expence of gypfum fhould be dedufted 
from the account, as it produced a very noble crop of white 
clover, on ground on wliich I Ihould othcrwife have had Kttic 
pafhife. 

It is^ however to be remarked, that the red clover feed fown 
ovef the wheat at the fame time; in the manner mentioned 
m the experiment, fucceeded no better than the lucerne ; this 
mufl be attribu^ impart to the feftfbn~<ind the ^xpisrimem 
of lucerne upon wheat fhould again be tried, but only on i 
imall fcale, as I am inclined upon the whole to thiitk it whl 
feldom fucceed. 

The lucerne fown with the oats, as I mentioned, was lb 
choaked by it as to promife nothing ; that fown with buck- 
wheat very little for the fame reafon, and both ,were ploughed 
up. The remaining experiments are thofe in which the lucerne 
was put in with barley and with turnips. The firft of thefe I 
muft divide into two claffes— ift. That fown on light-loam— 
2d. That fown on clay. 

ProduQ and txpcnce^ per acfe^ of two acres 0/ lucerne, fownwith 

barley and clover,, Aprils 1793. 

T. C. Q. 
26th June, cut and n^ade into hay • f 120 

26th July • . . • . I 5 • 

aoth Septc^ibcr • . • ' • .'14*0 

3 II • 
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Expence per acre cutting and making hay ^per acre > X. i 4 ^ 

■ 1 1 I > 

3 tons 1 1 c\it. of hay, at 2/5 % * % % Z. 8 17 6 
Dedu£l expences « % ^' « % ^140 

dear profit ^ Z. 7. 13 6 

Part of this was injured by the poultry and piga whkl^ were 
conflantly upon it-^*^ofe parts on^ which doYcr vaa minced 
irith fh^ kiceme, Tery much, inferior to Aat on which the 
hicern^ grew alone. 

Lucerne anu Clovek on Clay. 

This cut only twice--the fecond time the 20th of Augufl r 
TThe produd at both cuttings three tons to the acre^— the firft 
cjop was much injured by the cattle breaking in, and by it^ 
being lodged. The lucerne among the clover is nOw fit to cut 
9 third time, but having been fown thin, it wilt not mak^ a 
crop alone, and the clover is too Ihort to be worth cutting ; 
but the after grafs is fo fine, as to be adequate to all the 
expences attending the two firft crops, fo that the three tons 
of hay t)r £• 7 10 may be confiderftd at die neat profit ^)oii 
tjiis acre. 

LucEiiNE y&wn wiVA TuitNiPB, Atig. 1793* 

1 exprefled my fears that this lucerne would hardly liTethio? 
this winter — ^however I was agreeably difappointed ; early in 
^ fl^ngi tho' the plants were fmall, and as I thought much 
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100 far'apart, yet as the feaibii adrahced^ they fhat forward 
very luxuriantly, and this pkce lias been cm thrlee tisies xHth 
that foMhi with baiiey. lAldio' fown near Ibfo^mdi^fas^Iat^, iha 
firfl: crop was n^urly eqind to die hdricy fown, tlie ikcondand 
third much fuperi<ir to it, £> that ii$ aae^le produce may bd 
ftated at four tons ; and its future produft will be greater than 
any I have, as it is perfedly even, without any vacant fpots, 
and uninjured by die clover wMch I fowed with my other crops. 

' The introduftion of a new plant is liable to fo many. difEciflties 
from ill management and prejudice, that I think it important 
ilill to continue the regifter of my experiments at the rilk even 
of tiring the patience of the Society. 

I remember the avidity with whicb I read every thing ^at I 
could find on this fubjeft before I began my own experiments, 
and rremerfibertdo how tfnrch all Iread fell Ihott of my wiihes 
m many particulars, which l^atn now able to elucidate fbr the 
benefit of others. 

IXPERIMEKT — ^NO. !• 

SefU 1793. PIaughed.up four acres oats-ftubble, foir, a light 
loam— 1 79 1- 1 7^2 in clover, manured with gypfum J 1793, in 
oats, yidd very great — about 64 bulhels to the acre. 

Aprils 1794* Ploughed twice — ift May fowed two acres^ 
-wifli barfey and 36IU of iUccrnfe feed, which covered by the 
seller* 
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This barley v^is but tolerable, yielding about so bufliels 
to the acre. The hiceme is far from aofwdring my expedation ; 
it is thin and in patches ; the rains which prevail this iummer 
have filled the ground with clover^ fo tteit I exped next year 
io cut more clover than lucerne from this ground. 

expeiment, no. 2. 

The adjoining acre was fown with lucerne alone without 
barley. It looks at prefent exa£tly as that fown with the 
/ barley, neither promifmg much as a lucerne crop. I fhould 
obferve that thefe plants came up very thick and well, but 
foon changed their colour in fpots to yellow, and died away, 
except where the groimd was rich. 

EXPERIMENT. ^NO. 3. 

Ploughed up \ of an acre that had been in potatoes laft 
year, foil as above : dung was put in the rows when the 
potatoes were planted at the rate of 40 loads to an acre. 

ift May, fowed with barley and 12 lb. of lucerne-feed;, 
the barley good, but much injured by the poultry, being near 
my houfe. The lucerne a very fine and promifmg crop, cut 
the laft of September, about half a ton to the acre. This 
experiment is important, fmce it proves that if lucerne is fown 
in the fpring, it fhould be on ground in good health, and 
warmed with duilg. I have no doubt of cutting 4 or 5 ton* 
of hay next year from this fpot. 
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EXPERIMENT— NO. 4— one acTc, 1794^ 

Soil as above, but poorer— Jbwn this fpring with vetches^ 
they were cut 20th July, for hay — ploughed immediately after, 
and put in i8lb. lucerne feed; it came up very thick, and 
maintains a healthy colour, though the ground is very full of 
weeds ; this gives me no uneafinefs as they are annuals, and 
the feafon too far advanced to permit them to ripen their 
feeds ; they will only ferve to proteft the lucerne againft the 
cold of the enfuing winter^ 

EXPERIMENT ^NO; 5. 

Half an acre of my laft year lucerne {landing very thin, I 
ploughed it up this year, and firft July, fowed it with 81b. of 
lucerne feed and a fmall quantity of turnip feed, having 
previoufly manured the ground with ftable-dung — this, with 
a very wet feafon, has brought up fo many weeds as to injure 
die lucerne by overfliadowing it, tho* it came up very vigoroufly 
—on the 2oth Aug.^ mowed the weeds and turnip tops, " which 
were very large, not however mowing very clofe,. The lucerne 
at this time, ifl Oft. tho' very full of weeds^has a fe\p heajlhy 
appearance, and I have no doubt of its doing very well ; the 
turnips do not appe?^ to have been injured by the mowing. 

EXPERIMENT^ — ^NO. 6.. 

Soil as above — ift May, pitoted three- fourths of an acre, 
with early potatoes, the beginning of the rft Aug. took thcn» 
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up and put in upon one ploughing X2lb. of lucerne feed — this 
has come up even and thick^ and is very free fit>m weeds ; if 
it (lands the winter, which I hardly doubt, it will n)ake a very 
fine crop the next year* . 

EXPERIMENT— ^O. J. 

One acre of gravelly clay fown this fpring with vetches left 
for feed, cut about the laft of Auguft and the beginning of 
September, fowed with 16 lb. lucerne: It is now (ift Od.) 
but juft beginning to (hew itfel^ owing to there having fcarce 
any rain fallen (ince ; and the refult of this experiment will 
determine whether it may fafely be fown with wheat in good 
foils, and how far it is capable bearing cold when very young. 

Having with a view to introduce this very uieiul plaati 
m^de (as I believe) more experiments^ and upon a larger fcab 
than any other farmer in America, I (hall (iate the concluiions 
which I have drawn froox them, as inilru&ions to others that 
may chude to cultivate it. 

' I ft. It appears to me to be full as hardy as clover ; but like 
it, t0 delight in a warm dry foil, tho* it will flouri(h in a moift 
clay-f-fubjeft, however, to the fame cafualties in open winters, 
when both wiJl be thrown out by the froft. 

2nd. %\nien very young it requires a natural or artificial 
warmth in the foil, otherwife it Ijmguifhes, and when the weeds 
and natural graflescome up, it is unable to contend with them. 
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Thefe two obfervations point, firft to the foil in \^hich It 
fliould be fown; to wit, a warm dry foil in tolerable heart; and 
fecond, to the means of procuring the warmth which I fpeak 
of as neceffary to the plant ; this may be obtained in two ways: 
I ft, by dung ; and, 2d, by fowing when the fun has given the 
earth an additional heat. If fpring fowing is intended, I fhould 
prefer ground that had been manured and bore a pofatoe crop 
the year preceding, becaufe by that means the weeds which 
the dung produces will have been deftroyed by the hoeing of . 
the potatoes. If no fuch ground is ready, and a fpring fowing 
is intended, the dung fhould be ploughed in July or Auguft, 
and the ground harrowed jSne ; this wijl bring the weeds 
forward, when a fecond ploughing, and the winter will deftroy 
them before they have perfeded their feeds ; the lucerne may 
be fown early in May (2olb, to the acre) after the ground has 
had three or four fpring ploughings with barley, which will 
pay the expence of the manure and ploughings. 

Second mode by which the feeds will come up quicker, and 

with more regularity, is to manure early in the fpring, and to 

plough and harrow the ground fine when the weeds have 

fprung and got fome head ; and when the earlieft kinds begin 

to bloffom, plough again and harrow fine; repeat this four times 

by the ift of July, when the lucerne feed flioukl be fown (i61b. 

to the acre)^every feed of which will then vegetate : The feed 

Ihould always be fown when the ground is dry, and roUed i», 

M 
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if committed to the earth while it is very moift, the feeds will 
fwell, andif adryfeafonfucceeds before they have ftuck root, 
they will wither away. 

3d — ^Lucerne is frequently liable to turn yellow, and look 

. fickly. J have not been able to difcover the caufe of this evil, 

/tho' I have carefully examined the roots with a microfcope — 

The remedy is to mow the plant ; it will come up free from 

the diforden 

4th*— The time for cutting this for cattle is when ever it 
will fill the fcythe ; for hay when it begins to bloffom, if left 
till the bloffom turns, it becomes too hard : I would prefer 
cutting for cattle the firft year, as this effedually deftroys all 
weeds. 

5th — ^It may be fed down by any kind of cattle with as 
much fafety as clover. 

6th — ^I would recommend it to the young farmer not to be 
difcouraged from purfuing the culture of this plant by the 
obfervations of fome of the older ones, who will tell him that 
Mr. "A and Mr. B tryed it, iut it would not do. Experiments 
cafelelsly made, or not regularly purfued, the accidental 
circumftances of foils, or feafons, - afford no conclufive 
arguments, as may be inferred from the regifter which I 
have exhibited. Out of about fifteen acres which I fowed 
laft year, but four fucceeded ; had I not tried the plant in 
various ways, I Ihould probably have determined that it was 
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not worth attention. My errors and inftruftions will render 
the talk eafier for thofe that chufe to attempt future experiments. 
And whether they fucceed or not, they will render agriculture 
fome benefit by communicating to this Society the refult of 
their experiments. 

R. R. LIVINGSTON, 

Clertnont, 4M 05. 1 794. 
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ExtraB ^if a Letter from Robert R.Livingston, Efq; to 
the late Vfu. Livingston, Efq; Governor of New- Jerky ^ 
1785, on the SubjcB of Green-gage Plumbs. 

TMrs. LIVINGSTON informed me when I was laft at 
Elizabethtown, that you had not been fuccefsful in raifmg the 
green-gage plumb. I fend you two of a very fine kind ; I 
have now above twenty bearing trees, none of which have 
been grafted, but were all the offspring of one that was raifed 
from the ftone of a grafted tree, which has produced fome 
hundred trees, as thofe I fend you will do, if planted in a 
loofe foil. The general complaint is, that this fruit drops 
before it ripens : I do not find that this is the cafe with 
mine, except fo far as is neceffary to keep the tree from being 
over-loaded. — ^I cannot help thinking, therefore, that thefe 
trees have in many places fuffered (in common with an higher 
order of beings) fi-om the ignorance of their phyficians, who 
infift that this evil arifes from too great a quantity of fap, 
or, in other words, from too much health, and accordingly 
diredt a fpare regimen, and plant them in ftiff foils, where 
they cannot feed without difficulty ; and lefl they fhould not 
fuffer enough from this treatment, they cut their roots, put 
flones in their mouths, bind their bodies with bandages, and 
^ven go fo far as to pierce and beat them, as if the fruit of 
):his tree, like that of religion, was the oflfspring of mortification, 
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I have never yet heard," that thefe prefcriptions have been 
attended with much fuccefs ; nor do I think they ever will. — 
Except man, I know no animal that fuffers from a plethora, 
nor would he, 'if luxury had not provoked his appetite to 
exceed its n?itural bounds ; all others acquire ftrength from 
plenty of food ; the fame reafoning applies to vegetables, 
whofe feeds and fruits are always moft perfed, when a 
fufficiency of food is furnifhed them. The plumb is in no 
foil a very vigorous tree ; its growth is flow ; and when it 
begins to bear, it is generally very heavily laden ; as the fruit 
increafes in fize, it makes a demand upon the roots for more 
fap than they can readily fiirnifh, particularly as the droughts 
often come on juft as this demand is made. The circulation 
in the tree becomes more languid, and the fruit alters, withers 
and drops for want of nourifliment, or is deflroyed by worms, 
which are produced in it, as in the ftomachs of feeble children, 
from unwholfoihe food. 

If this reafoning is juft, the remedy muft be the reverfe of 
that, which is ufually prefcribed. I have therefore always 
planted my plumbs in the richeft fpots of my garden (th« 
foil of which is a loam upon a light fand, dug up and mixed, 
and very highly manured every year), and my trees have 
fcarcely ever failed to ripen as much fruit as the branches 
could carry without danger of breaking. I have alfo had 
fome plumbs upon a ftiflf clay, none of which have borne any 
fruit worth fpeaking of J one, aDrap D'or, had ftood fifteen 
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years, and was not nine feet high when I removed it into my 
garden lall fpring a year ; it has grown more fince, than in the 
fifteen years preceding. Thefe circumflances convince me 
that my theory is right, and has induced me to enlarge upon 
it, in hopes that it may be ufefiil to you, and that when 
confirmed by your experiments^ it may be adopted by 
others. 
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THE 

MANNER OF TAKING PORPOISES, 

AT THE 

EAST END OF LONG-ISLAND. 
Br EZRA L*HOMMEDIEU, ss^uixjs, 

VICl«PREtlBtKT OF THE COR POR ATIOM. 

A SEINE is made eighty rods long, with lines about 
the bignefs of ratline ftuflf, fuitable for a veffel of fixty tons j 
the mefhes are nine inches fquare, and the feine» in depth, 
is between twenty and thirty feet, or according to the depth 
of water where it is propofed to take the fifli : the buoys, 
are made of tight cafks of the bignefs of ten gallon kegs.-— 
The feine is fet parallel with the fliore and kept flraight, by 
an anchor at each end, with a buoy, at the diftance from the 
fhore, of about eighty rods. Two other fienes are made with 
mefhes of fix inches fquare, with cordage of the bignefs of a 
large codline. The two feines are put in feparate boats 
which lie at the fhore, oppofite the ends of the great feine. 
The porpoifes go in fhoals, and in ToUowing the fmall fifh, 
come between the fhore and the great feine j when the 
porpoifes are got about the middle of the feine, one boat fets 
off" a-head of them, and goes direftly to the end of the great 
feine, throwing out the light feine from the fhore to the end of the 
great feine, when they are both fattened together, and difcharged 
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•from the anchor : The other boat goes off feon after the firft, 
and in like manner puts out the fmall feine, till it i^faftened 
to the other end of the great one. The fifli are then entirely 
inClofed. A number of flakes are put down in the beach, 
oppofite the great feine about three rodis afundcr ; a capftan, 
which two men can carry, is faftened with a rope at the 
outermofl flake at each end. A large rope from the capflan 
is fiaflened to the lead-rope of the feine, and each end is hove 
up by two men with this capflan; and after the feine is hove 
up to the oapflan by the rope, the rope is then fleeted and 
fallened again to the fame lead-rope, at the edge of the water ; 
and, as often as is necefTary the capflans at each end are brought 
nearer together and faftened to the next flakes. As foon as 
the fmall feines are afhore, and you begin to draw on the 
gj&eat feine, three or four boats are fent behind the feine, 
and the top linfe of the feine is lifted on the gunnels of the 
boats, lefl the porpoifes fhould make an attempt to jump over ; 
hitherto, they have been very eafy and quiet, but as they find 
they are chrcumfcribed within a fmall compafs, and the water 
begins to grow fhoal they grow uneafy, and colled together 
in a body, and as if by mutual confent or agreement, they 
all go as one with their* utmoft force againft the bag of the 
feine : Their force is fo great when there are many together 
that it is necefTary to let the capflans run, left fomething might- 
give way ; after this attempt to efcape is over, they do not 
make the fecond exertion, but become very gentle, fo that 
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jou may wade among them and put the flip-noofe over their 
tails, or fecure them with an iron^ and hawl them up on the 
beach, where they are ftuck in the jugular veins with a knife, 
and foon die by bleeding. 

The blubber or fat on thefe fifh is from one to two inches 
thick, and they make on an average fix gallons of oil. After 
they are dead the blubber is cut through on the belly and on 
the back from the head to the tail, and is pealed off from the 
flelh or lean part in halves. The fldn of thofe fifh is fo clofe 
to the blubber, that there appears to be no reparation, and it 
cannot be feparated in the ufual way with a knife. Thefe half 
fides when taken from the Porpoife are laid on a beam funilar 
to the one a currier or tanner ufes in taking the flefli or hair 
from hides, with the fkin downwards, and with a knife not 
unlike a currier's flefliing knife, the blubber is pared down 
till you get to the fkin ; they are then fent to the tanner, when 
they are made into leather, which is the flrongefl of any hitherto 
known, and is excellent for the upper leather of boots and 
fhoes.. 
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EXPERIMENTS MADE 9Y MANURING LAND WITH 
S E A - W E E D, 

TAKEN DIRECTLY FROM CREEKS, 

AND WITH 

SHELLS: 
BT EZRA L' HOMMEDIEUy £S^ 

THE year before laft I fenced about ten acres of poor land 
of a light dry foil, and which produced little cKctptfvC'Jingers 
and ground pine ; it was ploughed up and planted with corn, 
which was dunged in the holes, but the land was fo poor that 
the crop did not pay. the expencc of culture. Laft year I 
contrafted for one -hundred tons of fea-weed, at fourteen pence 
per ton, and let out five acres of this piece of ground for raifing 
wheat. I was to find the manure, twenty ox-cart loads to the 
acre, which was to be carted and all other expences borne in 
raifing the crop, and I was to have the one half of the wheat 
delivered in the flieaf in the field : Early in March the five 
acres was fowed with clover feed ; at harveft the wheat much 
exceeded my expedation ; that which was beft put in, by 
computing the fhocks, would yield fixteen bufhels per acre — 
the clover came up very well and after harveft headed, and the 
heads being collected by women and children among the ftubble. 



100 Mr. Vllommedieu on Manuring Land with Shells^ ^c* 

the beft of it yielded a buihel per acre, on an average iay &rty 
pounds (the one half of which Igave forgathering); there would 
have been much more had it not been for the difficulty of 
collefdng among ftubble which muft principally be done by 
hand ; there is no doubt but this five acres will yield at leaft 
one ton of hay to the acre the next feafon. The computation 
of profits on this five acres is as follows : 



le one half of the crop, on an average, fay 
7 bufliels wheat per acre at 8s. 
^o lb. Qover-feed - - - 


£2 

I 


16 








DeduA 2o tons of manure, at is. 2d. • - 


/7 


16 
3. 




4 


The neat profit per acre is 


iT 


12 


8 



The land was not worth more than forty (hillings per acre ; 
but by this tillage, the land, by the lowed computation, muft 
now be worth five pounds per acre, which makes the diflFerence 
of three pounds, which being added to the neat-profit, makes 
five pounds twelve ihillings and eight pence clear gain per acre. 
Three acres of this piece of land, diredly after the wheat was 
fown, was covered with drift fea*weed, which coft nothing 
but the carting : Early in the fpring it was fowed with clover 
feed, the fea-weed prevented any injury to the wheat from the 
winter, the kernel was good, and yielded eight bufhels to the 
acre : the clover came up well, but did not produce more 
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thia half the quantity of feed which the land adjoining did, 
'v^hich was manured with fea-wccd from the creek. Perhaps : 
thefe three acres may yield half a ton of hay by the acre the 
next feafon. The remaining two acres I manured with Ihells 
called Indian (hells ; that is, the fhells jof clams, oyfters, 
wilks, and fcoUops, coUeded by Ihdians, a;nd by length of 
time fettled under the furface of the ground, and fo diffolved 
as to be broken in pieces and mixed with the earth ; twenty 
loads to the acre were carted on the two remaining acres of 
the ten; on one acre twenty tons were carted and laid in heaps 
fix weeks before fowing : on the other acre the twenty loads 
was carted and diredly fpread, and harrowed in with the 
wheat : thefe two acres were fowed early in the fpring with 
daify-feed at harveft ; the laft-mentioned acre did not produce 
a fufficient quantity of wheat (although the kernel was good) 
to pay the expence of tillage feparate from carting the (hells. 
The other acre where the (hells lay in heaps only (ix weeks, 
was equal to that covered with drifted fea-weed. The daify-feed 
came up well on both acres, but grew much better on the 
acre where the (hells lay in heaps, than on the one where the 
Ihells were immediately fpread, and by appearance will produce 
a good crop of that hay the next feafon: in many parts of the- 
country, efpecially on the fea-coaft, there are vaft quantities 
of thofe Indian (hells, and by the above experiment, it 13 
neceflary for a crop of grain, that the (hells be expofed to the 
air fome time before they are put in the ground : if they are 
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carted in the fpring, and lay in heaps till fowing, it may well 
anfwer the purpofe, though the longer they lay in heaps perhaps 
the better for the crop; a few experiments which may be 
made without any expence, will determine the time neceffary 
for their expofure. By a number of experiments made in 
Suffolk County, thofe' (hells are found to be a durable manure, 
and very favourable to the produdion of grafs, and the land 
for a nimiber of years is growing better both for grafs and 
graia 
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. DITCHES AND H ED G E S : 
Br EZRA L'HOMMEDIEU, £S^ 

VICE-PRESIDKNT OP THE CORPORATION. 

THE fcarcityof timber la many parts of this ftate for fencing 
where there are no ftones for walls, has greatly affefted the 
price of land, and farmers .will fooh be in a very diTagreeable 
fituation unlefs fome expediqit be found for fencing their 
farms at a cheaper rate, in the old fettled parts of the country, 
than is at prefent practifed. In many parts of the new 
fettlements too there is but very little timber fui table for fencing 
the inconveniences of which will foon be felt by the inhabitants. 
In confidering thisfubjefl: it will readily occur that Ditches and 
Hedges can be the only fubftitute where there is no ftone. It 
will be worth the attention of this Society to get information 
of the beft method of making Ditches and raifing Hedges, 
that the fame may be communicated for the benefit of the 
public. This fubjeft is much talked of by farmers ; but fmce 
the deftru£tion of the frim and the Englijh black thorrij few 
attempts have been made to raife hedges in any manner 
whatever. In the town of Eaft Hampton, in Suifolk county, 
by the beft computation, at leaft two hundred miles of good 
prim-h^dge died in the courfe \ of two or three years, which 
was a greater lofs to the inhabitants than if every houfe in the 
townfliip had been burnt down at the time ; it has not as yet 
been difcovered what bccafioned the deftrudion of the prinu- 
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The Englifh black thorn in Southampton was nearly equal 
to the prim in Eaft Hampton : This has lately all died there^ 
as it has in every other part of the country where it grew. A 
certain fly makes a hole thro' the bark of the thom^ and there 
depofits its eggs or maggots ; the fap of the thorn runs out 
at this hole and hardens on the bark, and becomes a hard 
bunch round the limb^ and prevents all circulation of the fap 
or juices in that party and intirely kills the limb ; this being 
the cafe in the diflFerent branches from the fame flock, the 
whole is foon deftroyed. There are frequently three or four 
of thefe maggots in one bunch ; they grow near half an inch 
long before they become a fly. They have alfo by the fame 
means deftroyed all the plumb and damfon trees on the Eaft 
end of Long-Ifland ; and have lately began on the cherry- 
trees, efpecially on the black cherry, which was fet in ditches 
and bade fair to make good hedges, and in a fhort time will 
probably kill the whole ; and it is to be feared that they will 
increafe and deftroy all our cherry trees, tho' I have not feen 
any large trees injured by them as yet. Where the prim and 
thorn hedges were deftroyed no fubftitute has been attempted. 
Where poft and rail fence cannot be got the ditches are kept 
up, and with ftakes and poles on the top a temporary fence is 
made. It is difficult to fay what would be the beft thing for 
a hedge that we can depend on : The thorn of this country 
would make an excellent hedge, far fuperior to the Englifh 
white thorn, but we have not as yet been able to raife it from 
the feed or haws.. 
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If we may judge by the" great mortality of the prim and 
Englifli black thorn, the thorn of this country will not be fo 
liable to diforders a& flirubs which are imported from Europe. 
It anfwers but little purpofe to have ditches unlefs you have 
hedges to fupport them. The wild cherry is of quick growth, 
and bears lopping, but is eafily deflroyed by cattle who are 
fond of the leaves j this is the cafe with the locuft tree. It is 
found that where lands have been cleared, and young oaks, 
walnut, or any other trees that will bear lopping, have been 
left, they have anfwered well for a hedge by lopping the fame 
on a ditch, and is a good fence againft cattle and flieep. I 
would recommend the fetting out any kmd of young trees, 
that will bear lopping, of two or three feet in length, which 
will be fit to loj) on the ditch two or t^ree years fooner than 
if raifed from the feed. I have lately gone into this praftice, 
and make no doubt of its fuccefs. If the pomace of applei 
is fcattered in ditches, the feed will come up, and if kept from 
the cattle a few years, will be fufEciently grown to expofe to 
cattle, who will bite the tops, , and prevent their growing 
higher y they will then grow thick and thorny, and make a 
very good hedge. Laft year I ftrewed all my pomace in ditches 
for this purpofe. I have feen young apple trees put in a ditch, 
that is, the bank, between the fods or turfs, when the ditch or 
bank was making : they grew well, and being expofed to^ 
cattle, became a good hedge, and well fupported the bank.. 

O 
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IMPROVING POOR LANDS, 

B Y 

SOWING RED CLOVER-SEED: 

£r EZRA.L* HOMMEDIEU, es^ 

VICE-PRESIDENT OF THE COtPORATlON. 

SOME years ago,I faw a piece of very poor loomy land, grown 
over with mofs, and yielding no pafture except Jive-jingtr% 
and a few daifies ; it was ploughed up early in the fpring and 
fowed with nothing but red clover-feed, four quarts to the 
acre. The next year it produced a confiderable quantity of 
hay, which was the only crop, tho* the land was much better 
ifterwards. I make no doubt but this mode of culture might 
be improved to great advantage. It is the only inftance I have 
feen of clover feed being fown alone on any land. It is commonly 
faid that the fowing of this feed will anfwer no purpofe on very 
poor land ; perhaps the reafon is that wheat, rye, oats, or 
fomething elfe, is fown at the fame time, which exhaufts all 
the ftrength of the land to bring it to perfedion, and leaves 
the clover that comes up in fo weak and languid a ftate, that 
it eventually comes to nothing ; when if the clover had all 
the nourifhment the land was capable of aftbrding, it might 
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produce a fufficiem:y of {^ ihe firft year to pay for the feed 
fown and the tillage ; and the next year a confiderable crop 
of hay, which would be a clear profit; and if the lands Were 
ploughed up the next fpring after cutting the hay, while the 
roots of the grafs were aKve, it would fo inrich the land that 
in the next procefs the feed and hay would be much increafed, 
and by continuing this mode of culture the lands would be 
made good without further manure. I would propofe that the 
advantages^ of this mode of improving poor lands be afcertained 
by experiments to be made on different foils by gentlemen of 
the Society who are farmers*. 



?t 
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ON THE ADVANTAGES OF RAISING THE 
LEUCANTHEMUM, or Great Common DAISY, 

Br EZRA VHOMMEDIEU, £s^ 

I AM fully fenfible of the prejudices of farmers in general 
againft tliis plant, and of the expence and labour which have 
been judged neceflary to deftroy it. I have known many 
farmers take great pains to eradicate it, when the prefent 
occupiers, their children, fow many bufliels of the feed every 
year on the fame farm ; while the land remained good and 
would produce white clover. After cropping, this plant no 
doubt was not fo beneficial as the clover ; but after the lands 
were reduced fo low as not to produce grafs equal to the daify 
— ^in many parts of the country the averfion againft it was 
ftill continued, and is fo to this day — though I am fully fatisfied 
by experience and obfervation, that upon old worn out lands 
it is the moft profitable plant that is propagated on Long-Ifland. 
This year I intend fowing fix bufliels of the feed on poor light 
land, now fowed with wheat, which probably will produce 
about feven or eight bufliels to the acre. This plant affords 
very good food for flieep and cattle ; it makes good butter, and 
if it is not paftured, makes hay, (if cut in feafon while in the 
bloom and well cured) equal to clover. Horfes, horn cattle and 
Taeep eat it as readily as any other hay. I had much rather 
have a load of this hay than one of coarfe red clover j the 
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advantages of propagating it on poor lands are many — ift. 
Lands which will produce this hay may not be ftrong enough 
to produce any other — 2d. Poor land will produce much more 
pafture with this plant than any other — 3d. Sheep and 
cattle are very fond of it, while it is young— 4th. It is 
not eafily aflfeaed by a drought; this makes it peculiarly 
advantageous to Long-Ifland, which from its fituation is more 
fubjeft to drought than moft other parts of the country ; when . 
other paftures are dried up this remains green and flourifliing — 
5th. It h never aflFe£ked by grubs or other worms ; when whole 
fields of other grafs are deftroyed by worms, the daify receives 
no injury from them — 6th. It is favourable to a crop of wheat, 
and if you choofe to turn your daify-field to a clover-field, you 
have nothing to do but manure it well, which will deftroy all 
the daifies. It yields much feed, and is commonly fold for about 
four fhillings per bufhel tho' not well cleaned. Some people 
ftrew the feed on poor lands without ploughing ; this anfwers 
fome purpofe, but the bed praftice is to plough the poor lands 
for wheat or rye, and fow the daify feed either with the grain 
or early in the next fpring, as may be moft convenient About 
Xhree quarts of clean feed will be fufficient for an acre. 
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ON THE 

FOLDING PF SHEEP: 

Br EZRA V'HOMMEDIEU, Es^ 

ON obferving that fheep kept by ffiepherds in flocks, and' 
folded every night, for the purpofe of manuring land, were 
poor and fmall, compared to others which were kept in no- 
better paftures,' and not folded, I determined to make an 
experiment of the profits which might arife to the former by 
folding his flocks of fheep, which I concluded might be 
advantageous, if properly conduced ; for this purpofe, on 
the firft day of June, the year before laft, I fenced and 
ploughed up one acre in a field which contained about feventy 
acres, and on which were kept eighty grown Iheep, and fixty 
Iambs. I concluded that if the flieep were folded every 
night at fun-down, and let out every morning by fun-rife,, 
the fheep would not be much iujured, the crop of wheat 
propofed to be raifed on the acre, would be confiderable, and 
the land much improved, which then was very poor. 

The fheep were properly attended to, which was eafy~to* 
be donej as the fold was in the fheep-pafture> and the ferni; 
houfe not more than twenty rods from the fold* - 1 foou. 
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difcovered, after folding the fheep, which began about the 
-middle of June, that they did not look fo well as ufual, and 
was advifed by the overfeer to difcontinue the praftice : I 
determined however to make the experiment, and continued 
the folding till the firft of Anguft.- After which the ground 
was fowed with wheat, fome turnip-feed and red clover-feed. 
The lambs were fo much injured by the praftice, that they 
fold for one (hilling lefs on an average than thofe which were 
raifed on the fame pafture before and fince ; and the grown 
iheep fuffered fo much, that by the beft judgment I could 
make, by confidering their being poorer than otherwife they 
;would have been, anji calculating the reduced quantity of 
wool which they yielded the next fpring, that the average 
lofs was two ihillings on each grown fheep. The wheat was 
hurt by the winter, though had it not been for this 
circumftance, t)y computing that part which was not winter 
killed, the produft would have been fifteen bufhels. Sixty 
bufhels of turnips were pulled from the fame ground, and 
I expefted that the land would have been fo improved as to 
produce a good crop of hay the next year, but in this 1 was 
difappointed ; the wheat and the turnips having exhaufted 
^almoft the whole of the manure which was obtained by the 
fheep, and the land left in a Hate not much fuperior to what it 
was at firft^ 



112 Mr. VH&mmedieu on the Folding of Sheep. ^ 

Computation of Profit and Loss. 

Ploughing) fowing, and reaping the acre, . . .j^. i lo o 

Pulling and cutting the turnips, o lo o 

Lofs on eighty grown (heep, at as 800 

Lofs on Gxty lambs, at is 3 O Q 

Attending the (heep, o a o 

£. 13 8 o 

Produce. 

Fifteen buihels of wheats in cafe no part had 

been winter-killed, at 8s tf o o 

Sixty buihels of turnips, at is. 6d. . 4 10 o 

■ 10 10 o 

Lofs, • ^ j£. a 18 o 

By this experiment I was convinced no advantage wouFd 
arife from the conftant folding of fheep. The injury done 
to the fheep by folding, appears to arife from a number of 
caufes. They became very dirty by lying on ploughed 
ground, which muft check their ufual perfpiration. Their 
Boftrils are alfo aflfeded by the duft which is taken in with their 
breath, and their refpiration impeded, which with the 
breath of fo many lying clofe together, mutt be unfavourable 
to their health. But the principal caufe I apprehend, arifes 
from their being prevented from feeding at pleafure, when 
the dew is on the grafs, when it aflfords the greateft nourifhment. 
Sheep feldom feed in the middle of the day, and drink but 
very little, which I conclude is owing to their feeding; 



'^ 
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^yxincipally whfle the grafs is moiftened by the dew. I ant 
induced to believe this, becaufe it is found by experience, 
I that a horfe, by being accuftomed to go in a pafture without 

' * water, will foon learn to eat while the dew is on the ground, 

and will thrive as well as if he could go to water whenever 
he chofe. It is alfo found by experience, that calves will 
4o better in a pafture without water, than in a pafture of 
equal goodnefs with water. This experiment, with the reafoas, 
I propofe to communicate to the Society at dxcir next meeting. 
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RAISING CALVES: 
BT EZRA L'HOMMEDMU, £s^. 

IN raifing homed cattle, it is of great inqwrtance that the* 
calves be weaned and kept through the fummer in the beft 
manner: If this is not attended to, and they become poor 
or pot-bellied, it is with difficulty they can be put in a thriving 
condition, and in general will never recover fo as to equal 
thofe which have not been checked in their early growth. , 
Calves. taken from the cows are generally kept in pitftures- 
where there is plenty of water, and a pafturc where there is 
water, is, preferred to one much better where there is no wa- 
ter ; but by obferv^tion, I am convinced that this praSice is 
wrong, and that calves taken from the cows wean much better 
in a pafture without water, than in a pafture of equal goodnefs 
with water. Laft year I faw in a pafture without water, more 
than twenty calves, in which they had been kept without 
drinking from the time of their being taken from the cows till 
fometime in the fall : I frequently faw them and obfervcd them 
more attentively, on account of the particular manner in which 
they were kept ; they were all* thrifty and remarkably gaunt 
or finall, bellied, which, the owner (a gentleman of Suffolk. 
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Tounty) imputed to their not having water ; and obferved that 
he never had calves dp fo well before — ^and his obfervations 
on the fubjed very well accounted for the fadts. He fuppofcd 
that calves accuftomcd to. get their fupport from milk (bein^ 
a liquicj) when they are feparated from the cows, and put in 
a pafture where there i? water, after becoming very hungry 
and dry, betake themfelves to water, which- being a liquid, 
and more fimilar to what they have been accuftomed to, than 
grafs, they drink and drink again, till they appear round and 
full; but this .not being fufEcient to fupport nature, after 
falling away confiderably, they eat a little graft, and that 
principally in the ^^.y-iime, whicli does not alleviate their 
thirft, fo as to prevent their drinking too much. But on 
ihe other hand, when there is no water in the pafture, the 
calves, preffed by hunger, are obliged to feed on grafs which 
contains fomc moifture, and foon learn to allay their thirft 
by eiating while the dew is on, and for the fake of the moifture 
or dew on the grafs, eat much more than they would do, if 
fliey could gp to water, and foon get accuftomed to feed 
chiefly in the night and in the morning, before the dews are 
exhaled. By -this pra£tice you will fee no pot-bellied calves, 
which is occafioned by drinking too much, and eating to9 
little : thii too brihgs on poverty in flefh, which produces 
lice, and the lice prevent the thriving and growth of the 
calves till their coat of hair is flied the enfuing fpring, 
one or two Other fads, which I ftiall relate. From this and 
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I am induced to believe that there is fomething more noorifluhg; 
in dew than is commonly imagined. On oblerving a hoifir 
owned by a perfon in my neighbourhood, for a number of 
years, to be vgry fat in the fummer feafon, although it was. 
the only horfe the* owner had, and was worked fteadily, and' 
went in very poor^ pafture, I aiked the owner by what means 
he kept his horfe fo much fatter than his neighbours, who* 
made ufe of much better paftiures. He informed me that he: 
gave the horfe no grain of any kind^ but kept him in a very" 
poor pafture adjoining a creek where creek-thatch grew on. 
fend-flats : that the horfe got but very little from the upland^ 
but fed on the thatch at nights and in the mornings, while: 
the dew remained, but after the dew was exhaled, he would. 
eat no more of the thatch^ but return to the iq)land, andf. 
if at liberty, would tafee his reft the bigger part of the day. 

Horfes in general' will not eat thi$ thatch, and it is very 
poor fodder for cattle, although it anfwers with the help o£ 
other fodder, to keep them, through the winter* The owner - 
furtl^r informed me^ that before his horfe had learnt to feed: 
on thatch, which w^s two feafons, he continued to be quite: 
poor in the pafture in which he then went.. \No perfoo^ 
acquainted with thia fedge, will fuppofe that a hoiie can be: 
Jtept on it in any tolerable order,^ with conunon water j juut 
Ik muft be fuppofed that the dew added very materially ta the: 
^ii&iu-iihnient of the. horfou 
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It is obfervable» that the dew in fummer, frequently has a 
fweet tafte, not* very diifimilar from honey> and is called a 
honey-dew. It is probable that all dew has more or lefs of 
thofe particles, and affords very confiderable nouriihment to 
animals in generaU 
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E S SAY 

crs SOME 

PERENNIAL GRASSES;. 

WITH THE MOST APPROVED METHOD OF THEIR. 

CULTIVATION, AND VARIOUS REFERENCES 

TO THEIR PROPER SOIL: 

Br PETER DELABIGARRE^ Es^ 

NON OMNIS FERT .OMNIA TELLUS. FIKG. 

AMONGST a great number of graffes ufcd for artificid 
paftures, I thought it my duty to feled thofe which I prefumc 
the moft fuitabk to this State, and moft friendly to cattle, 
as far as I am able to judge, from my experience of the 
country. 

LUCERNE, J ESPARCET, \ CLOVER, 

SAINFOIN, i PIMPERNEL, J VETCHES. 

This Effay will be extended only to four of the perennial, 
confidering the three others as annual, and lefs ufefiil, which 
therefore require a feparate treatife. 



LUCERNE* 

It is not true that lucerne can grow every where: it 
requires a light, but fubftantial ground, not too dry nor too 
wet : it delights in a deep and gravelly foil, or rich fand» 
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where it may root down eafily, rather upon a level fpot, 
Aan on mountains or declivities. As much as poflible I would 
chufe a fituation fheltered by woods or hedges from the cold 
winds in the winter, and from burning breezes in the 
fummer. 



TILLAGE AND SOWING*. ^ 

The ground intended for lucerne, muft be ploughed twice 
Before the winter, fifteen inches, or at leaft a foot deep.^ 

In the latter end of March you plough it again,, and dreft 
it with a harrow before the day of fowing : the feed is buried 
in the ground by the harrow, taking care to fixchatwood or 
branches under and betwixt the teeth, in fuch way as to 
facilitate the covering of the feed, without going too deep 
mtb the aground. 

There are two ways for the fowing of lucerne : the 
firft,^ by itfelf, which is the beft : the fecond, mixed with? 
barley or oats— but obferve not to mix lucerne with any other; 
perenniaL 

Whether lucerne is fown by itfelf^ or mixed witfc 
barley,, take twenty pounds weight for an acre. If you* 
chule to fow it with barley, take the exaft meafure of the 
quantity of barley which you are ufed to fow upon one acre— - 
Aen put iti that meafure twenty po\inds of lucerne feed, and^ 
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fill it up afterwards with the barley, that procefc will eftablilli 
the juft proportion. 

If you intend to fow lucerne by itielf, fill up the meafure 
with fand or afhes over the above-mentioned quantity of feed, 
that method makes the fowing eafier and more regular. 

When your barley is ripe, you may mow it as clofe as 
pofEble to the ground without any danger of hurting the 
young plants of your lucerne, of which you cannot expert 
but a very indifferent crop that firft year. Don't let cattle 
feed upon it at that time. 

The fecond year will give you two crops. In the beginning 
of the third year, as foon as the winter is over, you muft 
harrow your lucerne about two inches deep when the ground 
is yet moift, in two or three different direftions, in order to 
root out the weeds: Never mind nor be uneafy if your 
lucerne is torn to pieces by that hard dreffing ; the more it is 
torn the better it will grow : this is a fad of long experience, 
upon which you may rely. 



MANURE. 

AFTER the above dreffing, you may manure jomt lucerne 
with greater advantage, by fpreadlng over fomc new groimd 
or mud taken from creeks and f^^amps, or employ (bme 
pulverized gypfum. 
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The be ft manure for lucerne which I know, is the dung 
of fowls and pidgeon-houfes, well dried by the fun, and 
reduced into powder; but it feems very fcarce, and too 
difficult to be got in this country, although a great deal lefs 
of this laft manure would be required, as in the proportion 
> of one to nine. Dung of cows, horfes, or of any other 
cattle, ought to be rejeded as bad -manure, upon lucerne — 
becaufe they bring with them fuch a quantity of weeds, as to 
poifon the beft lucerne in the courfe of two years. ' 



• PRODUCE. 

The third year the lucerne has acquired its full ftrength,i^ 
then upon a common average one acre will produce, viz. 

The firft crop, 2500 weight. 

The fecond, 1400 do. 

The third, . 6oq do. 

After the third crop, let it be fed upon by your cows all 
tfie remainder of the fell^ 

Such a piece of lucerne will laft fronl nine to ten years : but 
However great may appear the profit of that culture, there is 
a greater ^ne after the lucerne is worn out: 1 mean the richnefs 
afforded to the ground by the roots of that plant : which is 
fuch, that tlie firft year the lucerne has b^en ploughed up, f 
wai never able to raife wheat, \vhich grew too rich, tall^ 
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luxuriant, and lodging. Inftead of wheat, then you muft 
fow barley or oats. 



MOWING. 

The mod proper time to get good and tender forage, 
relifhed by the cattle, is to mow lucerne when in full bloffom, 
or a little before the ripenefs of the feed. 

Another advantage of mowing early, is to have the weeds 
cut down, which otherwife would come to feed, and fpread 
over the field. 

When' the weather is clear, one or two days arc fufficient 
to dry your lucerne hay ; and by fpreading over each row a 
thin bed of any ftraw— (that of oats and barley is the beft) 
you may carry your lucerne to the bam, without any danger 
of being heated or rotten. The ftraw fo intermiiced with 
lucerne, receiving the juicy emanations of it, becomes more 
palatable, and it is eaten like the beft hay by the cattle. It 
would be needlefs to obferve what incrcafe of food that procefg 
affords to a farm. 



DISORDER. 

* In fome uncommon fummers, it happens that lucerne is 
attacked by caterpillars, or other infefts. When this is the 
cafe, and you perceive the ftems and the leaves turning pale, 
yeHpw, or fading, the only and beft remedy is to mow inftantly 
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your lucerne, which will Toon grow again, fine and free from 
thofe infeds. 



SAINFOIN. 

It may be afcertained that fainfbin, confidered like hay, is 
one o£ the moft friendly foods to neat cattle ; hories are 
particularly fond of it in the winter, when it frimifbes them 
fo ftK)Hg a nou^iflime^t as to be a good fubftitute for oats. 

It grows upon any kind of foil, except upon ftony ground. 
Its mod advantageous 'quality is to fucceed in the pooreft 
land, fandy loam, and upon declivities, of which it keeps the 
ground* 



TILLAGE AND SOWING. 

Two tillages as deep as poffible, according to Ae nature 
of the ground j never mind if the plough turns up a part of 
that reddifh and yellow ftratum which they call unvegetable 
among the farmers. 

It is fown by itfelf, or mixed with the fame grains pointed 
out for lucerne : but as the feed of fainfoin is bigger than 
that of lucerne, the mixture muft be in proportion. 



MANURE^ 

Any kind of well-rotten dung, or any pulverized gypfum, 
wilt increafe the crops, though it may do without; When- 
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m 

it is three or four years old, a good harrow-fcratching catmpt 
fail to be of fervice. 



PRODUCE* 

It will be according to the foil, commonly two crops. The 
firft richer than that of any other grafs : The fecond leffer 
in the proportion of one to nine— becaufe you cannot mow 
the fainfoin as early as you do lucerne. If you wifh to ms^ 
a ftrong food for your horfes, you muft wait till it is grown 
up in feed for the firft .crop. 

MOWING. 

I would recommend the method pointed out for lucerne, 
as the moft profitable. 



LONGEVITY. 

Sainfoin is in full ftrength the third year, and will laft 
from nine to. twelve years, fometimes more^ according to the 
foil and expofition. 



1)IS0RDER. 

It is not liable to be deftroyed by any kind of infeft, as far 
as I know from ^. experience of fifteen years. Its mortal 
enemy is a flock of iheep, particularly when it is young. 



esparce'x. 
This grafs, unknown I believe in England, may be clafled 
among the plants of perennial kind, and more like the fainfoin 
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4han any othei?. It has fome peculiar advantages — ^It may 
4)e fown in every month of the year, except in time of fnow 
*or froft, growing upon every foil, it roots very well through 
fftiflf clay, ftony or hard red gravel, provided the ground has 
been ploughed as deep as poffiWe. 



-MANURE 

il,ike for lainfoin. 



TRODUCE, MOWING, &C^ 

Though it would afford a crop nearly like that of fainfoift, 
1 preferred keeping it for conftant pafture ; and in that way 
I have feen one of twenty-three years old, producing as fine 
rgrafs as any young meadow. It is remarkable for keeping 
well the ground upon declivities.— No Diforden 



PIMPERNEL* r 

This perennial plant, which I would rather call immortal, 
on account of its long continuance, highly deferves to be 
introduced into this country. It is capable of withftanding 
the fevered cold, as well as heat ^ befides it grows as well upon 
the top of mountains as in plains and valleys : it delights above 
all in light, fandy, gravelly or calcarious f(»ls. This vivacious 
plant has the power of deftroying every other kind of grafs or 
weeds. It keeps green all the winter, and the cattle are fo 
fond of it, that whenever they finell it, they foon remove the 
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fnow to get at it. Whether eaten dry, green, or wet, it never 
hurts the cattle : Its nutritive qualities differ from thofe of 
other plants of the fame clafs ; for inftead of heating, it 
refreflies. Give me leave to fubmit to you a fingle inftance, 
recommending this plant better than any other defcriptioji* 

In the province of Berri it was known and remarked long 
ago, that all the fheep who fed upon certain meadows full of 
wild pimpernel^ had finer wool. In confequence, a gentleman 
of my acquaintance took the trouble to cultivate a piece of 
ground with that pimpernel, and his fuccefs has confirmed 
beyond any doubt our preceding remark. He bought, twenty 
poor wretched fheep, who never had before but coarfe and 
common wooK In the courfe of the firft year the alteration 
in the wool was fei^ble, and the littie flock was. bearing a 
good and healthy appearance. Not further than' at the third 
{hearing, the wool was fo fine that it fetched one-fifth above 
the common price. 

In fhort, this plant, whether as hay or in grafs, affords the: 
mod relifhing food to horfes and cows ; thsfe laft give mufch: 
better milk. 



TILLAGE AND SOWING. 



The ground muft be well ploughed at leaft fuc inches deep,, 
once in the latter end of September, the fecond time in 
Odober. Then twelve pounds of feed will do for an acre,. 
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M the ground is good : — ^add to it as much fand or afhcs, and 
fow it as you do lucerne. 

MANURE. 

It may do without, but gypfum and any kind of dung would 
by all means increafe the crops. 

Like hiceme, this grafs will receive a great benefit, by being 
fcratched with a harrow, every other year in the beginning of 
March. 

PRODUCE, 

Conunonly three crops, like lucerne, if it is referred for hay. 

MOWING, 

Like lucerne. 

DISORDER, 

None, as far as I know. 

LONGEVITY, 

Immortal 
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EXCURSIONS 

t 

o Ft 

'our blue MOUNTAINS: 

Mr PETER DELABLGARRE^ Es^ 

AGENT OF THE FREHCH itfPU&LIC AT NEW-YORK.. 

STIMULATED by the ftrongeft defire of paying my Ihare 
to your ufeful or curious difquifitions, tending to enlarge the 
natural hiftory of this State, I beg leave to lay before you my 
firft e^ccurfions on that ridge of mountains oppofite Redhook. 
Landing, commonly called Catlkill, or Blue Mountains^, 
I do not prefume to give you at prefent an accurate or complete • 
defcriptionof the many curiofities, plants, trees, and minerals, 
unexplored in that wild part ;- to obtain which, would require^ 
more time and knowledge than I could apply to fuch extenfive- 
refearches laft year — ^thus the only merit of this communication . 
h the novelty of many objects, and a Iketch of my zeal. 

The* 9th of April, 1 793, at i r o'clock, a^ m. calm and" 
clear weather, I was at thefootof that part of the mountains 
due weft of Redhook landing : the firft afcent, to the height' 
of four hundred feet, is, very eafy and gradual: there fome 
banks of rocks run laterally and in a femi-circular line round- 
tha fide of the mountain, . rifmg a little higher towards the 
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*' • 

foulh, like the firft walls fuppordng the upper ground. AB 

over thefe rocks of hard free-ftones, there is a. fufficient 

^jiandty of vegetable eJirth to CQver them with trees fixnilar 

to thofe of the lower ground. I was much fiirprifed at finding 

4iot a fingle run of water Irom that place to the fummit of 

:the mountain, which I reached after many hard windings y. 

Almoft choaked by the heat of the day> and the difficulty of 

my afcent, I fek myfelf very diftrefled ; but taking a turn 

to the nortJi fide, I was relieved by fome heaps of remaining 

faow, which, melted with brandy, aflforded me a delicious 

drinking, tenfold better than any ice-cream. 

My elevation then was about 2,800 feet above the level of 
the river ; and at four o^cIock being t>n "d^e higheft top, I had 
the pleafure of contemplating a mod magnificeBt profped 
all around the compafs. 

That large river, which I could hardly crofs in half an hour, 
appeared like a rivulet : a fioop was no more than a finall' 
canoe rigged widi a blanket. What was become of. thofe lands^ 
places and buildings, left in the morning? Was I able t^ 
perceive then any of thofe bufy people riding on tlie roads, 
or working in their fields ? Could I diftinguifh the rich abode 
from the humble cottage ? Could I hear the noife of a buftUng 
world? Na^ the whole of it was confounded in the vail 
iiorizon before my eyes, tike a grain of iand at my feet. I 
«dU not attempt to ddcribe the elevated and noble ideas then 
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excited in any mind for fear of attenuadi^ the o&eat by 2u 
little pi£hire ! 

TTie top orthe mountain is covered with evergreen, pitch", 
and white pines, hemlock, fpruce, and large filver fir trees : 
Lower down on each fide, are fugar-maple, beech, aih, birch, 
oak, and elm trees. The underwood is compofed of many 
fhrubs like thofe of the other mountains, except that there 
is a greater number of wild currants, goofebenies, rafberries, 
than any where elfe. In fome (haded places I difcovered a 
kind of liquorice very much refembling that of Italy, as to the 
tafte of the root* 

I obferved wiih fome pleafure that the fouth-fide of the 
mountain is full of fox and winter grapes, upon which I 
make no doubt' the bears make a pretty good vintage 
every fall. It confirms my former ideas on the poflibility of 
coWvatihg the grape in this country- with as much fuccefs^ as 
in Europe. Though it would be ufelds, and 'by no means 
defu^ble, to anticipate the time, we may Ibrefee that a day 
will come when necefEty with her iron rod, fliall compcl- 
thc more numeroui Americans to cultivate thefe wild gifts of 
2: rude but beautiful nature — ^then Madeira will give plice 
to the Bhie Mountain-claret.. 

A fail well worth our remark,. iSj that the vegctation>4 
particularly on the fouth expofure, was as forward as on the. 
^ift fide o£ the. river J if not more fo^ Behind the higheft to^ 
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above-mentioned,^, in a due courfe to the^weft, I difcovercd two 
fmall lakes, on^ ?Imoft perpen^cularly down in a kind of 
deq) hollow, the other about three miles farther in the fame 
direflion. — ^Before I could attempt to vifit the firft lake, I was 
invited to recover mjfelf from my fatigue uponfome provifions 
brought along ; then fitting on the edge of a pure and limpid 
ftream running to the fouth-weft, I made the moft happy repaft 
in all my life: No luxuries, no fpices, not the moft refined • 
cook could ever make i^e eat with fuch reliih , as Ldid fome 
bread and butter in that moment. I quitted ray ftream with 
a thankful heart* — ^Taking my courfe to the weft, I had to 
defcend for two hours, being obliged in fome places to jump 
ten feet from rock to .rock ; fo in that mode of flying down, I 
could not help jrecolleding the, fate of the rafh and 
unfortunate Icarus* 

The lake is of an exa£t circular form ; the bottom very 
fliallow, is of a reddifh fand, intermixed with loofe black 
ftonesj of the flate kind: Several imall ftreams, which give 
origin to the lake, carry a great quantity of iron ore. In that 
dark recefs I was obliged to encamp for the night, laying on 
branches of hemlock. I was awakened from time to time 
(for the lake of variety) by the bowlings of wolves, wild 
cats, and bears : One of my men, though overcome with 
fatigue, and very fleepy, diverted me very much by his fears, 
keeping conftandy in his hand a fmall hatchet, to defend 
imlelf againft our furrounding muficians* 
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Up before the fun, (as you may imagine my curtains coulcf 
not intercept even the dawn of the day), I took a north-eaft 
courfe, in order ijot to comeback by the fame way I went up- 
At nine o'clock^ a. m. I fell in with the bead of that large, 
hollow oppofite to the Chancellor^ houfe y and difcovcring 
an extenfive vale to the north of my courfe^ I clambered up* 
a tree to obfenre it6 filuadon, which appeared to me very 
romantic : This beautiful: ^t, of ^ibout ten mika in 
drcumfer^xce, is emirely fnrroun^d by the fummits of 
mountains, rifing from fire hundred to a thoiriand feet above 
its furface— in Ae middle, I could difcover a lake; but the 
lofty trees growing ta an munenfe height on that high ground,, 
prevented my-afcertaining the eactent of it. . In my way I faw 
a great many pidgeons,. not in flocks^ but by couples, building 
their nefts in that undifturbed.part of the world. From the 
vale above-mentioned, runs a creek, in a direft courfe to the 
eail, defcending into the hollow with an uncommon rapidity. 
I expefted that by following the creek, Lwouhl fkid an eafier 
pa£s for my return, but it proved to be the moft arduous*^ 
I could meet with.. However I would not give up the agreeiCbte 
cpmpenfation which I received there for my trouble* The 
trees are thick, tall, and a great de^ larger thaa any where. 
eUe. Enormous bodies rotting down, afford nouriihment ta** 
thoufands other young trees raifing their proud headfi to the: 
clouds : The moft ftupid eye is forced to look with a refpeftfuK 
Wfe at the eternal ftaia of deilruftioa and. renovation^ i^hichi 
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z Supreme Being has impreffed to the^ wheeling turn of his 
works t There I found a fall of the creek upwards of four 
hundred feet perpendicular, the Iheet twelve feet in breadth y 
at the bottom of that fall the moimtain feems to be fplit 
afunder, as if to let the boldtraveller look into its bowels. Ori 
the fouth fide of that ilupendous gap, the top being crowned 
with a thick row of evergreen^ never permitted the rays of 
the fun to approach that cold and horrid place. Hence dowa 
to the lowed foot of the mountain, I counted more than one^ 
hundred different falls : How often I was looking back ar 
thofe beautiful trees cm each fide of the creek with a painfuir 
eye, regretting that it fhould be impoffiWe to get at themL 
So they muft grow and die, ufelds to mankind.- 

My curiofity being excited by this excurfion, I took another 
the 26th of laft July,, in company with a natural philofopher, 
to afcertain with proper inftruments the heights of our Blue- 
Mountains. Wfe fet off at 8 o'clock, a. m. thermometer 71 
degrees, barometer 30 ihches, clear weather, wind north j. 
our coiufe to the. north-weft. When at. the foot- of die-* 
mountains, wherethe new road to Scoharykill begins, ten miles, 
from the river, we found. that we had afcended only 427 feet- 
above the level of the river. Severalromantic fituations on the- 
aew road deferve to be feen— I will mention one in particular : 

About half way ftands an enormous rock of one piece, cut 
lioooth in its perpendicular front like the pane of an old. 
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fortification ; that front covered with a fine mofi^ reprefentg 
a green carpet, and at the height of fix feet, comes out of 
the rock a fpout of water, three inches diameter, as if Nature 
has intended to offer that refreflmient to the thrifty traveller. 

At four o'clock we were at the two fmall lakes^ between 
which the tozd paffes, 2015 feet above the level of the river. 
Thefe lakes are of an irregular oblong form, one mile in 
length, and the fifth part of a mile in breadth : Upon an eacad 
founding, we found no more than four feet of water in the 
deepeft parts. The bottom is a folid rock, covered in fome 
places by loofe flate ftones : there is no fi^ tut a few fuckers ; 
we fuppofe with fome degree of probability, that they arc 
continually deftroyed by a great number of mufkrats, who 
have an old fetdement in the middle of the water^ where 
feveral of their buildings rife two feet above its furface. We 
faw a kind of creeping plant adrift on the fliore, unknown 
smd undefcribed : It is of a fpungy nature, foft when in the 
water, and as hard as cork when dry ; it looks very much 
Uke an old rope. Was fuch thing found on Mount Ararat, 
a credulous Jew would direftly take it to be fome remains of 
the rigging of the ark of Noah. That plant is from one to 
'two inches diameter, of a black colour ; and till it is better 
known, we are pleafed to call it the vegetable rope. Though 
a folid caufeway 20 yards wide divides the two lakes, the 
upper empties into the lower by a little canal cut through 
the rocks by the hand of nature j the evergreens all around^ 
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add a very romantic Uppesurance to that fpot where we refted 
fbr the night, under the ruins of an old log-houfe. 

The 27th, A. M. we followed the ftream, coming out of 
the lower lake, and nmning to the north-weft : at the diftancc 
of two miles, it is increafed by two other ftreams, and foon 
after makes a noble £sdl about 300 feet perpendicular ;, it.rufhes 
down with fuch an impetuofity, that the body of water twifting: 
itfelf in a fpiral vortex, is in a great meafure evaporated 
before it reaches the bottom of the precipice. This natural 
curiofity had been vifited by our Prefident, as we could fee 
his cypher engraved on a birch tree ftanding on the edge o9 
that tremendous fell : on the north fide we faw a large quarry 
ef black flate ftones of the fineft grain j we had a ftrong defire 
to explore the bottom of fuch a precipice, in order to afcertain* 
more accurately its depth ; but confidering the rifk of breaking ^ 
our inflruments in that difficult defcent,. we took our courfe 
to the north, then meeting with the new road, and turning 
to the weft, we were foon gi;atified by a fight of a different 

nature* 

« 

Among fome new lettlements in the middle of that wildernelsV 
one attrafted our particular notice : we were welcomed with 
that cordial hofpitality which feems peculiar to new fettlers ; 
cur hoft, not above 20 years old, entertained us with' particulars 
on the foil, temperature,; and various fubjefts oF agriculture,, 
nhilft his amiable xonfortj only; 15; years -old, was preparing^ 
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the cUnncr with a channing cheerfulnefs :- the neatnefs of their 
log-houfe jmd their manners, recalled to my «und the pifturc 
of tjie golden age : then I wifhed for a moment to be a Jupiter^ 
in order to beftow on this young couple the reward fonnerly 
granted to Philemon and Baucis ; but without having recourfe 
to the fables of antiquity, let me exprefs here my natiural wifli: 
May they never feel the bitter cares of a large fociety ; may 
their prefent happinefs never be difturbed by envious or 
Ul-4iiinded neigliboursi 

We were obliged to come back to our lakes, as the neareft 
place for our next excurfion. The 28th we fet off in a dire£b 
courfe to the fouth, in order to reach the liigheft fummit df 
^11 that body of mountain. That fummit is diilinguilhed from 
the river by its circular form in the fhape of a cap,' and wo 
took upon us to call it Liberty Cap« In our way we found 
feveral ridges entirely compofed of granites, which are gkitined 
by a foiter cement than any that we had feen before : the 
bafe of fbme flrata is fo much undermined, as to form large 
vaults which could (helter more than twenty people at once: 
for my part I own that I -would rather be expofed to any 
ilorm, than to trufl my life to ftich place-threatening ruin 
every moment. We exp_e£led to difcover fomeihdls or marine 
bodies among thofe granites ; we paid a particular attention to 
that rcfearch— we ventured ourfelves even into dangerous gs^ps^^ 
hut to no^ other purpofe than to be convinced that thofe ihdis 



Mr. Delabigarre*s Excurfiom on the Bke Mmniains. 137 

and marine fubftanccs fo common on the mountains of Europe, 
are not to be found here. This fmgular circumftance feems 
to prove, that this iNew World has not experienced the ravages 
of the flood J confequently that it is more ancient than it has 
been reprefented by many iUuflrious writers, Buffbn, Abb^ 
Raynal, &c.* 

When I fay that this part of the globe has not experienced 
the flood pretty well authenticated for fome other part, I do 
not pretend to efl:abli{h tliat it has been always free from a 
precedent or a partial deluge ; and in that cafe I would fuppofe 
it to have taken place three or four thoufand years before the 
latter: Becaufe in fuch long procefs of time, all the 
fhells or marine fubfl:ances ^ufl: have been triturated, 
waihed away, or finally diflTolved, fo as to leave not any 

• Mr* Jcfferfon's notes on the ftate-of Virginia, p. 164 and 165, fccm to 
corroborate vaj opinion. ** But impcrfcA as is our knowledge ot the tongues 
fpokcn tn America, it fuffices to difcover the following remarkable fad: 
Arranging them under the radical ones to which they may be palpably traced, 
and doing the fame by thofe of the Red Men of Afia, there will be found probably 
twenty in America, for one in Afia, of thofe radical languages, fo called, becaufe 
if they were ever the iame, they have loft all refemblance to one another. A 
feparation into dialeds may be the work of a few ages only ; but for two dialedt 
to recede from one another tUl they have loft all veftlges of their common origin, 
Biuft require an inunenfe courfe of time, perhaps not lefi than many people give 
to. the age of the earth. A greater number of thofe radical changes of language having 
taken place among the Red Men tf America, proves them of greater antiqmtj than 
th(fi tf jf/Sa.'* 
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other veftige than the impreffion of fuch flielfs on the various 
ftones which we may difcover at the foot of our mountams.* 



• There arc, it is true, imprefiions of (hells on various ftrata of limeftones.) 
. Thefe impreflions at leaft appear to have been made by ihellsy though nothing 
can aferd a (atisfa^ory proof of the fad as long as not a fingle particle of fuch 
fhells is to be difcovered, nor adhering nor loofe, even by digging at a confiderable 
depth into the quarries of limeftone. On the other hand, all thefe impreflions do 
not reprefent cut ihells of one and the fame kind. Let -them be latter op 
(hMdler, the deiign is entirely alike. Chancellor Livingfton, upon examining 
thefe impreflions, found them to be in fliape and make, entirely like the fcollops 
on the fea-coafts ; except that they do none of them exceed half an inch in length 
or breadth. As they arc only impreflions on the ftone, without any remains of 
the fficHs, they always take the colour of the ftone. 

Mr. Jcffcrfon, p. 45, brings forth feme obfervations, which at the firft fight 
ftcm to contradict ours on this fubjcd : I will relate them here, and our 
Readers will judge if they can Hand any longer againft our opinions and 
remarks. 

** Near the caftcm foot of the north' mountain, are immenfe bodies of fchiit, 
** containing imprcnions of (hdls in a variety of forms. — ^I have received petrified 
" flfells of very difTererit kinds from the firft fources of the Kentucky, which bear * 
«* no refemblancc to any I have ever fcen on the tide-waters. It is faid that 
»« (hells are found in the Andes in South America fifteen thoufand feet above the 
^ level of the ocean." 

If^. Schift containing only impreflions of fliells at the foot of a mountain, 
agi-ec with us^ and proves nothing agairfU our own obfervations. 

2d. Pctrifii'i fticUs may naturally be found in fprings and fources, without 
l.atijis recouife to a delude to account for them. 
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- Left I fliould.be prolix on a fubjed which was not intended 
for communication, I fliall haftcn to conclude : 

There is no other proof of a flood than the marine bodies 
and various fliells found in large ftrata on the higheft mountains 
of the Old World ; thus when nothing of the kind exifts on the 
mountains of America, we muft own that either the laft flood 
was not univerfal, or that this part called the New Worjd^ is 
grown up fince the flood. 

Extricate yourfelves out of that dilemma, ye fyftematical 
philofophers, if you can : until the matter is f^^ttled, we will 
reach our Liberty Cap where we found ourfelves three thoufand 
five hundred and forty-nine feet above the level of Hudfon's 
River. 



3d. The difcovcry of (hcDs in the Andes, refling upon a mere hear-fay, cannot 
deferve any credit. Suppofing however the fadt tp be true, the fhells may have 
been projc<5lcd there by volcanic eruptions from the bowels of the earth near 
the iea-coaftsy or correfponding with fea-waterf^ 

Indubitable marks and recent veftiges of fuch volcanoes, are eadlling yet in 
feveral places of the Andes : — ^thus we could call in queftion their having been 
brought up at fuch height by a deluge or flood. Upon the whole of this hear-fay, 
we will refer you to this fentence :— He i? lefs remote from the truth, who believes 
pot a report— a doubtful fa^, than be who believes what is wrong. 
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O N T H E 

EXCRETORY DUCT 

OP THE 

FEET OF SHEEP: 
Br ROBERT R. LIVINGSTON, Es^ 

rRSSIDENT OF TRE SOCIITT. 

THE difeafes of animals and their cure, depending upon 
an accurate knowledge of their ftrudure, I take the liberty to 
mention an obfervation upon that of iheep, which indeed was 
fo obvious^ that I conceived that no fanner, and much lefs the 
naturalift that treats of this ufeiul animal, could be ignorant 
of it J 'till I found on fpeaking on the fubjefl to many 
experienced huibsmdmen, and particularly to many members 
of this fociety at a full meeting, Aat only one of the members 
had attended to the circumflance I allude to : Nor is it noticed 
l)y BufFon,''or by Lifle, who treat largely on the di&afes of 
fheep. — ^This mud be my apology to thofe who (hall find no 
novelty in the following remark: The legs of fteep arc 
fumifhed with a du£t, which terminates in the fiflure of the 
hoof; from which, when the animal is in health, there is 
fecreted a white fluid, but whenfickly, thefe dufts are flopped 
by the hardening of the fluids 
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-I have in fpme inftances fouad, that the Iheep were relieved^ 
merely by prefling out the hardened matter with the finger, from 
the orifice of the duft in each foot ; perhaps it may in fome 
cafes be proper to place their fe^t in warm water ^ or to ufc a 
prohe or hard brujh for cleanfing this paflage. 

May oot the ill-health of Iheep in ^et or mviddy pafturets^ be 
in fome meafure afcribed to the neceffity of keeping the duQ; 
I have mentioned free and open ? 
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L E T T E R 

FROM 

ROBERT R. LIVINGSTONy Es^ 
PRESIDENT OF THE AGRICULTURAL SOCIETY OF NEW-Y(^K, 

T O 

^ ART HUR rOUNGy Es^ 

THE pleafure ^and information I have received from your 
various publications on Agricultural Subjeds, induce me to 
contribute my mite to the fupport of your -annals — ^a work 
that has given me great jfatisfadion, though many parts of it 
are calculated only for the meridian of England. The 
happinefs of man depends fo much upon the advancement of 
agriculture, that every new difcovery, every improvement by 
which the fruits of the earth are increafed, fhould be thrown 
into the common flock; and the man who has been fo fortunate 
as to make them, fhould thank God that he has been enabled, 
in fome fort, to repay to fociety the debt he owes them for 
the benefit he has himfelf received from the difcoveries of 
others, t6 the great mafs of which his ovm, however important, 
will be infignificant. 

Nothing in this view can be more repliant to the principles 
of humanity and found philofophy, than thofe reflriCtive laws 
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by whiah nations endeavour to confine partial advantages to 
themfelves, at the expence of th€ reft of mankind, who 
happen to be feparated from them by the adoption of othei* 
forms of government. . The deHberate felfilhnefs of fuch 
national meafures leads to the fame felfiflmefs in individuals, 
and, in both, fets at defiance the great law of Chriftianity : 
^ Thou fhalt love thy brbther as thyfelf.'* 

I fell into thefe refleftions, by reading over the report of the 
committee for the infpeftion of fheep in the ifland of Great 
Britain; — ^it has greatly undeceived me with refped to the 
quality of that animal in England, which, from the high 
penalties on their exportation, I was led to believe infinitely 
fuperior to thoft we poffefs ; whereas I find ours at laft equal 
to the general average of thofe in Great-Britain. Moft of 
our flocks are breeding flocks, and, where tolerably kept, 
they average two and a half poimds of wool ; where well 
kept, the ewes three, and the wedders five pounds; and as tar 
as I can judge from fuch Englifh flieep as I have feen, the 
wool is equal to your Ihort wool, and fells here a quarter of a 
Spanifti dollar the pound : the jtverage weight of ,a fat 
wedder is about fixteen pounds a quarter; were they fed 
through the winter, on green fodder, they would doubtlefs be 
much fuperior. Thus you find that all the eflfed of Britiih 
reftridions on the export of Iheep, have had no other tendency 
than to violate the feeKngs of humanity, without effefting 
the objeft they have in view: Indeed I do not know whether 
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every reftridion has not a contrary effed from that intended, 
by ftimulating the exertions of thofe who think themfelve?. 
injured, and inducing them to annex an imaginary value to 
the obtaining of the prohibited objeft. We have acquired 
(in defiance of their laws) flieep from England and Spain. 

I have imported fome from Holland, which are fuperior in 
(hape, though not in fize to either; and indeed fo greatly 
refemble your drawings and defcriptions of BaekwelPs fheep, 
that I am inclined to think they have made the bafis of his 
ftock: they are fhort and fquare, without horns; the head 
fmall, and free from wool; the tail fmall and pointed, about 
eight inches long, covered with hair, or (hort wool; the 
bones very fmall. The ram yields fix pounds of wool, of very 
good quality, and about fix inches in length. I fend you a 
fmall fample of wool, from a ftock of flieep which I received 
from the Weft-Indies, and which had originally no wool, but 
was covered with a thick coat of red hair : tliis is changing 
into wool, which I think fuperior in fiinenefs to that of 
Shetland, with which I have compared it ; but what is very 
remarkable, is, that the wool is white, though the original 
colour of the (heep, and the hair intermixed with the wool, is 
of a mahogany colour, or what is called blood-bay in horfes. 
I fliall, if you requeft it, cotaimunicate the further alteration 
that thefe fheep undergo from the change of climate, as well 
as the nature of the mixed ftock, as I am crc^Sing diem with 
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Tarious breeds. If the wool fhould retain its jn-efent finenefs^ 
when it increafes in quantity, we Ihall not need Spanifh iheep 
to improve ours. You find by the firft part of the proceedings 
of our Agricultural Society, which I dire&ed the Secretary to 
tranfinit you, that we are beginning to copy your example, 
and to form plans for the advancement of Agriculture. The 
fecond part, which is now in the pre(s, will be tranlmitted to 
you. Sinfce you have thought th^ experiments on gypfum, 
which I conmiimicated to the Society, worthy a place in your 
annals, I would juft inform you, that Z have continued to ufe 
it with equal effed : but what pleafe^ me more, is to find liiat 
my theory, with re^)ea to its operating not merely as a 
ftimulus, but aftually adding, by its effeds on the air, to the 
fertility of the earth, feems to be confirmed by the following 
experiments, the communication of which is the principal 
objeft of this letter. 

For two fununers, feveral farmers in my neighbourhood 

have applied it to the manuring of potatoes, when they have 

not had a fufEciency of dung for the whole ground they had 

prepared for. planting, and they have all aflured me that the 

produft was greater from tKe parts treated with gypfum, than 

£rom that which they ha4 manured with dung. It is applied 

to the potatoes, when they are about three inches high, at 

the firft hoeing, in the proportion of about fix bufhels to the 

acre. I this year tried it on two fields of buck-wheat, upon 

T 
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dry, fandy ground, ftrewing it over after the buck-wheat had 
attained the height of two inches. The effeft upon the 
growth of the plant was aftoniihing ; it averaged about 
four feet and a half in height, and the ftems were of an 
extraordinary thicknefs. It was, however, too much lodged 
to produce a proportionate quantity of grain. 

As both potatoes and buck-wheat are, as well as clover, 
of the nature of thofe plants which draw a great proportion of 
their nourifliment from the air, thefe experiments appeared 
favourable to my theory ; but what confirms it, is a crop of 
oats I this year had : by fowing the ground mentioned to be 
under clover, on my experiments No. 2 and 3, with oats on 
one ploughing, which averaged fixty-four bufhels to the acre, 
notwithftanding the natural poverty of the foil ; and for this 
fertility it was certainly indebted to the clover and gypfum, 
which was the only manure it had ; and what was very 
extraordinary, the three quarters of an acre No. 2, which 
was the pooreft part of the field, naturally yielded better oats, 
as it had better clover, by nearly ten bufhels an acre, than 
that which was originally in much better heart. 

Thefe confipnations of my theory make me regret that you 
had not given it a place with the experiments, fince the 
principle laid down is at leaft new, and the very refutation of 
it might throw light upon this mofl interefling fubjed. - The 
modem fyftem of chymiflry, to which I own myfelf a convert. 
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may make new names neceilary} but change the word 
Phlogifton to CaloriCp Vitriolic to Sulphuric^ &c., and the 
theory will remain as it was, wJ|ii^h in: few words is thi$ : 
-~That the alkalkie vapours, or gazes, which float in the 
atmbfphere, attach' thepifelves to the fulphuric acid of the 
powdered gypfum, form neutralrfalts, which, being diffolved, 
enter into the compofition of plants : that the earth, deprived 
of its acid, becomes cauftic, and is again reduced to a filenite, 
by re-uniting with acids in the air (moft probably the nitric) 
which is re-diffolved by alkalies, and the procefs, thus 
continued till the calcarious earth is diflblved or wafhed away, 
or devoured in its attenuated ftate by plants : That thefe falts, 
in their folution, feize upon a certain portion of caloric in the 
air, deftroy its elafticity, compel it to depofite the infinite 
variety of matters that are borne upon or diflblved in it, and 
perhaps decompound the air itfelf,. and render it, or part of 
it, food for plants. 

I have endeavoxired, by this theory, to reconcile the various 
phoenomena that gypfum exhibits, as you will find, by 
recurring to the paper I refer to. But, after all, I confider 
this as a mere fyftem — and, like all other fyftems, to be 
viewed as the fport of imagination, unlefs fo far as it fhall 
appear to be confirmed by experiments. 

On thus opening a correfpondence with you, who are. here. 
Sir, confidered as the great parent of Britifh Agriculture, I 
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confonn my£^ to the liiflies t>f die Cofporatioii fer tfat 
Promotioii of Agricultote and Ufefiil Arts, eftabliflied in this 
Btate^ in which I have the honour to prefide ; as I do alfo 
when I aflure you of their readinefs to ccnmnunicate any 
information relative to the obje& of their inftitirtioii which 
you may think worthy of inquiry* 
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TO THE AGRICULTURAL SOCIETY, 

I AM fully fenfible of the advantages that may refult from 
fuch a laudable infUtution as the brganizatioii of a Society, 
whofe principal bufinefs is to promote Agriculture^Manufadures, 
and the Arts, in this extenfive, and» In fome meailirey 
uncultivated ftate. — ^Though agriculture has been my principal 
employment, and I have the honour of being one of the 
members of this Society, yet I feel every impreflion of my 
inability of doing that juftice to the fociety, and to an 
employment In which a majority of die citizens are engaged, 
or even of coming up to the expe£kation of fome, yet I 
ihall, with cheerfulnefs, communicate, in the itile that is 
mod fuited to my common capacity, fome obfervations and 
experiments that I have made on manuring of land, and the 
manner that the fallow ground ought to be prepared, together 
with fome obfervations on manures. 

Previous to the year 1787, I was induced to think that 
there was on every continent, or large trad of land, afuffid^nt 
quantity of manure floating in the lower regions of the 
atmofphere, in every feafon, to afford a luximant fupply for 
the produ^on of vegetables. The fuppoiition arofe from the 
following obfervations, vi^. That of the manner that hil}s 
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and knoIFs were fupported, whofe wafte by the wafli of raini 
are continually great ; yet their fpontaneous produftions, or 
when well cultivated, were equal to that of level land. To 
fuppofe that they derive their fupply wholly from the earth, 
as was the general received opinion, appeared an inconfiftency; 
for the fubftances that compofe vegetable life are of a fubtle 
fluid, and of a refined volatile nature, and of confequence the 
fubterraneous heats will always keep the volatile falts near the 
furface of the earth ; therefore, they muft derive their fupply 
from fome other quarter, which might be accounted for after 
the following manner : — ^Low and level lands receive all the 
wafh, and of confequence a fermentation will frequently take 
place, from the different compounds that are ^olleded ; or 
when that is not the cafe, the flrife or agitation that exifls 
throughout nature, to keep up an equilibrium, will caufe an 
effluvium to fly from thofe bodies. Thefe efliuvia, when 
taking their flight with the air, from the advantageous 
fituation of the hills, a greater quantity or body of them will 
ftrike or light upon it, if it is covered with trees, clover, or 
other vegetables, or the ground prepared ; the pores of 
vegetables, or the cavities that are between each particle of 
earth, will receive them, fhould they light on ground already 
charged, or on an impenetrable body; it will take its flight 
as the heat increafes, and when there is not a fufficient 
quantity of moiftened or penetrable bodies to recdve them, 
they will become peftilential to the human fpecies, as we have 
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a recent inftance of it in one of our neighbouring cities. I 
likewife perceived, that where a heap of ftones or rails had 
lain only one fummer feaibn, the foil where they had lain was 
much enriched j and recolleding the manner the earth wa$ 
prepared to make faltpetre, together with the fluduating ftatc 
of vegetables, which will touch the fenfe of fmelling, and the 
corpufcular effluviums that all bodies of manure will produce, 
which are the parts that compofe vegetables, though the 
fource from whence they flow are not fenfibly in bulk 
diminiflied; fimilar to fpirits when expofed to the air, or hay 
too wet, do lofe their natural refined ftrength and virtue. 
To conclude, thefe effluviums ftill remain floating in the air, 
or that they returned to the €arth, without reafluming their 
natural powers, carries with it fuch an inconfiftency, that it 
is not worth while, at this enlightened age, to advance one 
fingle argument to, confute the idea. A number of other 
reafons naturally turned to view, to confirm the opinion of 
their exiflence in the air, which would be unneceflary to 
offer them at this time, as Chancellor Livingflon^ in his 
obfervations, laid before this Society in the year 1792, has 
taken up the fubjed, and treated on it in a natural and 
phildfophical manner: any perfon that will candidly and 
carefully perufe them, will have but little room left to doubt 
of the fad. The only difficulty that remained was the manner 
of coUeding them, fo that they might be rendered immediately 
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ufeful as a manure ; and to effed that^ I conceived that 
frequent ploughing might have the agreeable effefl ; for by 
frequent ploughing, the earth would.be pulverized, that any 
fluid lighting on it would have an eafy communication, and 
be much readier to penetrate the fame; and by frequent 
turning up, from the bottom to the top, raw and uncharged 
ground, it will make a vacuum ; that if any of the vegetable 
particles fliould light on the fame, it will be much readier to 
receive them, than that that had been already pregnated ; 
this is demonftrable by or from the certain quantity of common 
fah, that can only be diflblved in a certain quantity of water, 
without difficulty, or by other fluids and bodies that are 
capable of being pregnated with fluids. 

I commenced the experiment in the fpring and fummer 
feafon of 1787, and have continued the fame every feafon 
(except one) until the prefent, and find that it has the defired 
efiea. 

The manner of prepariuig the fallow ground :— It ought at 
Icaft to be broke up before the firft of June, and not turned 
over altogether flat, but fo as to let the air and wind have an 
eafy accefs in between each furrow, otherwife you will lofe 
tnuch of the manure that is floating then, on accoimt of the 
fmoothnefs of your fallow, the compa£bed flate the fod is in, 
and the want of cavities to contain them. About a week or 



To the Agricultural Society. 153 

ten days before you defign to commence crofs-ploughing, take 

a heavy three horfe harrow, and give the fallow a good 

harrowing \ it will fubdue fuch of the fward that may remain 

green and clofe the cavities, and loofen the gromid. The 

crofs-ploughing ought to be compleated by the loth of July, 

otherwife the beft of the feafon will be loft; for it is well 

known, that the greatcft feafon for exhalation is drawing on, 

and of confequence the dews will be.ftrongly impregnated with 

alkaline falts, or with fome other ftrong, powerful body of 

fubtile matter : For Jnftance, if you have a fore upon any 

part of your body or limbs, take and wet it with the dew that 

falls then, and it will fmart; if wetted with fpring water, it 

will not have the fame eflfeft. After the crofs-ploughing, 

or any of the other fucceeding ploughings that you defign to 

give ij, ftridl attention ought to be paid to the falling of rains, 

that will beat the top of the ground ; or, when your ground 

has laid a week, or ten days, there will be a thin cruft 

formed on the top of it c Whenever that is the cafe, commence 

harrowing of it; for oije good three horfe team will 

.then be able to harrow ten acres per day, otherwift that cruft 

wiU be detrimental to the reception of thofe fubtle fluids, which 

have been mentioned, that compofe vegetables. Repeat the 

operatioH according torthe ftate the ground is in ; if poor, it will 

require more; but on an average, five ploughings and 

.hsprrowing^ at proper difb^ce$.of time, froni each other, will 

U 
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put the pooreft ground in a ftate that will produce from 
fixteen to twenty-two bnifhels per acre. I find that thig 
method of manuring anfwers beft on loam mixed with fand or 
gravel, and has but little effed on clay; one reafon which may 
be affigned, why it has not the fame effeft upon the latter is, that 
the parts that it is compofed of, coheres clofer and ftronger 

together than that of any other ground.- ^The above 

experiments have only been tried with the wheat that is called, 

in the counties of Ulfter and Orange, by the name of Thome's 

wheat : it is a little white-bearded,, brought from Long 

Ifland, and on ground clear of ftone. Query, whether this 

method of manuring, by frequent ploughing, would not have 

a good effeft upon land that is too rich for wheat, by affording 

a greater degree of exhalation ? I had a fmall field of about 

five acres, of a fandy loam, the laft crop poor rye ; on one 

end had flood a log-houfe, about four years ; the method of 

ploughing and harrowing, as before mentioned,' was obferved 

on the whote ; one and a quarter of an acre of the ground, 

rieareft and about where the houfe flood, was very rich. 

— Oftober ifl, 1787, I fowed*a fmall quantity, lefs than 

one bufhel of wheat: my return was fifty three bufhels and 

thirteen quarts. Some part of this ground, before ploughing, 

appeared poor; the refl of- the field was fowed with rye ; it 

grew, and was very rank. It is three 'years fince I have 

entirely omitted fowing rye ; for I find a greater number of 

bufhels of whes^ can be raifed off the £une piece of ground. 
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I found It a (Hfficult matter, in a (liff fward, to fubdu^ the blue 
grafe in xme fununer feafon, even with four or five ploughings, . 
until adoping the method of bres^ing up the £dlow ihalbw^ 
not exceeding five inches; therd^y the roots are expofed to the 
lun and drought, and' of cpnfequence muft perilh much 
fooner tftan .if .ploughed deep. The fecond ploughing, turn 
the 'yeliow grouni 1^, pr n^y as deep as you would wilh ) 
but oWerve to make the laft radier the deepeft in the whole 
fealbn ; by that means t}ie bqft, warmeft and fwe^tened ground 
will be at the bottom^ The froft foon fetting in after the fe?d ^s 
committed, prevents the fubterraneous heats before-mentioned 
from difturbing or emitting, of the volatile falts, until the 
fpring J the fprout that grain or vegetables are coinpofed of 
having an attrafUng and abforbing quality for all matter of 
its kind, and thereby has a longer time and opportunity to 
aftrad and abforb thofe particles ; for the fource or flrength 
lying at the bottom, and covered with uncharged ground, 
muft take a longer time to make its way to the furface of the 
earth j neither will thelofs of e^alation bp as great. 

Though this mode of proceeding is different fcora the 
common pradUce, yet I am convinced, from a three years 
pradtice (let the caufe arife from whatever quarter) thjit it is 
preferable to the antient mode of making the laft 'ploughing 
the fhalloweft, or any other that I haye pradHfed, both to 
fubdue the fward, and of leaving the groimd in a bctt^ 
prepared ftate for the rec^tion of feed; One of my neighbours^ 
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about four years fioce, fhewed m^ a fmU drain that be fastf 
cut from a place where water would ftand in the ^nring; ts^ 
mjure Ms wheat ; the black garound taken oiit:w;^ foaUeteii^r 
the yellow laid along the ^e of the dxaisr: I &w the wheat 
ir two different times, and that that grew en the yellow 
ground had, in. the beginning of June and July, wfienf i faw 
jt, a much better coknrr, flood thfcll€!r,/^d W4S longtJr th»i 
the reft of the wheat ftanding be^de it; ai»d ^lafk ftrnimet* I 
law an inftance c^ a fimilar kind : to aiccoufie for the c$uife, I 
could not, updn any other juft prindples' than thofe akteady 
oflfered* ' ' ' : : ' , 

This method of preparing the ground will undoubtedly 
require four plaughings, and will likewife anfwer a good 
purpofe with thofe whofe team is too weak to break up as 
deep as might be neceffary, and the laft ploughing not more 
than one inch deeper than any of the preceding ones. The 
feed in this cafe .muft undoubtedly be h'arroweii in, and not 
until four or five days after the ploughing, which method I 
would recommend in all cafes, where the foil was a fand'y 
loam, or famdy. 



SSP^RIIMTENTS OK MARJD.. 

Septiember 1791, took out of the foil about fixty wagg on 
loads of white fliell marl^ (one-fourth black dirt) and ftrewed 
it oVet two acres of fallow land, that had been ploughed 
three i?ancs that ieafi>n : The firft of Oftober, ploughed the 
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njwl VLhitf } and four ot five days after^ committed th* feed, 
much damaged by the -wiater^^Return of the two acres, about 
forty-four buihels. As foon as convenient, turned the ftubble 
down, and ^er two other ploughings fowed the feed the 
firfl: of Oaober, 1792, damaged again by the winter, but. 
much more by ar long cold droughty which, took place the 
l^ter end of April ;and thq beginning of May, the return 
only about thirty two buiheU. During the whole of laft Mly 
the place where the heaps of marl had laid was obfervable, 
from the ranknefs of the beAof white clover that was on the 
fame : Winter 1792, rode out about fix hundred fled loads of 
marl (about one fixth black dirt) ; on five acres put about 
two hundred loads, and in the fpring ftrewed it over the 
ground; then broke it up; two weeks after gave it two good 
barrowings, and then crofs-ploughed it, much deeper than 
the firft time. About the 12th of May, fowed two acres vnth 
flax- feed, the reft with oats: Flax and oats very fine; turned 
the ftubble down as foon as was convenient ; after two other 
ploughings and harrowings, fowed it with wheat about the 
latter end of Sqjtember : The- return, on an average, about 
twenty-four bufliels per acre. 

In the fpring of 1792, planted about ten ;acres of groimd 
teith corn ; four of them was manured with marl,, four witli 
barn manure, and two with about an equal quantity of each ; 
all ftrewed over the ground, previous to the flrft ploughing : 
thirty rows that went acro& each piece, was again manured 
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Qn the hills with afhes« The corn that was manured with 
aihes, and that with marl, took theitart immediately in colour 
and bignefsy and continued the fame, until the fetting of the 
cars : A drought fetting in, made the leaves of the com twifl: 
and wither up very much ; that which had the marl on it^ 
began to curl a week fooner than any of the reft : that that 
had both kinds of manure and the aihes on it, were next. 
The groimd which had the manure from the bam, was • 
fcarcely affeded with the drought, and the ears were larger 
than any of the reft. I think I put too much marl on 
the ground. After the com was coUefted, the ftalks were 
pulled out of the grounci by the roots, and flung in large 
heaps to rot ; then harrowed the ground well, and ploughed 
the fame about eight inches deep ; about one deeper than it 
had ever been before. The 15th of Oftober, fowed the ground 
with wheat— damaged inthefpring with the drought before 
hinted at in April and May, retaining a dark blue colour, 
efpecially the wheat on the marled groimd much better than 
any of the reft ; about fixtecn bufhels per acre return. The 
remaining part of the ground ^marled was about four acres j 
broke it up in the beginning of June 1792 ; ploughed it four 
times in the courfe of the feafon, committed the feed about the 
?6th of September (the blue grafs not properly fubdued) th^ 
whole of it would have laid down, had it not been for th^ 
drought^in May laft mentioned, which kept it near two week^ 
from growing fcarcely any, fo that about only the onerfoufth. 
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leaned a litde— Return not lefs on an ay^rage than thirty-five 
bufliels per acre. The whole of the ground on which the 
aforefaid experiments were made, was level land, clear 
of ftonc and foil, a loam mixed with fand, except about one 
acre of the laft mentioned piece, of which the one-half was 
a clay foil, mixed with fmall round ftones : the other part a 
gravelly knoll. The whole of my calculations in bidhels of 
wheat, were made from the number of iheaves that they 
contained, and what they would produce, except the fifty-three 
buihels and thirteen quarts mentioned. 

April 1793, broke up about nine acres of ground for com^ 
of a fandy loam : five of them had about fcwty-five loads per 
acre ftrewed over the ground of bam manure. About the 
20th of May crofs-ploughed the whole. The 28th, planted 
it with corn — put about one pint of marl (that had been 
expofed to the froft two winters.) On each hill over that part 
of the ground which had not been manured, except over 
one acre of the manured — I put fomething lefs on each hill ; 
the whole of the com very fine. That acre prepared with 
the barn manure and marl, was equal to any that I ever 
law grow in that part of the country. From the experiments 
and obfervations made, I perceive that the (hell marl afts upon 
vegetables fomething like afhes ; and that about the fame 
quantity will anfwer the purpofe fdr com. It ought to be 
thrown up and expofed to the froft at leaft one winter feafon, 
then it will pulverize, and have the lame appearance as afhes* 
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It is friendly to erery kind of grain that I have tried, and 
likewife to white clover, I fhall be able againft the clofe of 
another feafon, to afcertain the effefts it will have upon meadow 
land J and am at prefent of the opinion that it will anfwer 
clay land better than any other manure. 

The white fhell marl has been difcovered, and likely may 
be found in all funken holes that are fed by living fprings, 
and the furrounding afcending ground a fandy or a Joanu 
Its colour when wet, appear at a diftance like ftrong lime 
mortar ; when dry, much whiter. A number of fmall fhells 
?ire difperfed through the whole ; fome refembling the fliells 
of fiiails, and others like that of mufsels ; fome as big as a 
fixpenny-piece. The manner of trying it, is by putting a 
fmall lump into a glafs, and pouring it full of vinegar j if 
it is good, it will immediately froth and ferment, and make 
the glafs run over, and continue in an agitated ftate for three 
or four minutes, gomething like unflacked lime on the top 
of this white marl : Sometimes jhcre is found to be (which 
is the cafe with mine) about one foot of manure that refemblcs 
blue clay, as eafy for the fpade to enter as the other kind, 
from the apparent greafinefs refembling hard foap when it 
is firft made, but fomething fofter ; in this no fhells will be 
found. My reafon for mentioning this circumftance attending 
it, is, that many have taken it to be blue clay, and therefore 
have given up any further fearch. Clay will generally have 
fand or gravel with it, which is not the cafe with marl, except 
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upon the edgeS) where they may wafli in among it. The 
depth that it lays from the fur&ce of the ground are various, 
from half a foot to five or fix feet. 

The grey marl has been difcovered by a number of my 
neighbours. Its quality is not as ftrong as the white or ihell. 
From the obfervations that I have made, it may be found in 
fuch funken holes as are not continually fed with living fprings, 
and the furrounding ground generally a clay : When that is 
not the cafe, there is fcarcely ever any manure in fuch places 
but black dirt. 

While I am on the fubjed: of manures, I fhall juft obferve^ 

that I conceive that farmers in general lofe a great quantity 

of their bam manure, by not having gutters to the eve of 

their bams, to keep the drop off the roof from idling into' 

their yards, and by not keeping their manure covered or 

fteltered from the fiiow, rain, and fun. It is my opinion^ 

four loads fheltered from the weather, will be equal in firength 

to five that has been expofed. The evacuations that falli 

from ^e cattle, will afford moifture fufficient to bring on a 

fermentation to rot the ftraw or litter that are generally ufed 

on the like occafions. 

JOHANNIS MILLER. 

' Albanv, Feb. i8> 17944 
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WHITE MULBERRY HEDGE 3.: 

BY PETER DELABIGARRE, Efi. 

THE urgent neceflity of planting hedges, as the only 
cheapeft fubftitute to our fences, which are growing dearer 
and more fcarce every year, being felt and acknowledged, 
it remains to afcertain the beft kind of plants for hedges. 

Upon this fubjed nothing can lead us to a good choice, 
but praftice and example : therefore we muft confult Europe, 
yhere there is a great variety of what they call live fences* 
We there remark a great dcfefk which was brought on by 
chance, or by the carelefsnefs of the firft planters : that is, 
the hedges are made of diflfereni kinds of wood, and fuch 
(it is proved by experience), never anfwer half fo well as 
thofe of one and the f;»me Ipnd pf wood. Therefore in the 
firft inftance, it will be eafy to avoi4 that defed in our future 
plantations. 

White and hawthorn, red elm and birch tree, are reckoned 
the beft plants^ and are more generally ufed for hedges: 
The latter is reconmiended by its flexibility, to be interwoven 
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from the foorto the tdp, fo as to become impalTable. Either 
of thofe plants will make a better hedge when planted in 
two rows eighteen inches diftant from each other. 

Twelve years ago, an induftrious gentleman of the 

Agricultural Society of Lyons, made a trial which deferves 

our utmoft attention : He planted hedges of mulberry, which 

.belides the above-mentioned advantages, produce a greater 

one, being the food j or thefilk worm. 

As it would be beyond the limits of my fubjeft, to enter 
on any particulars about the raifmg of iilk I fliall ; attempt 
in another comnfiunication to lay before the Society an eafy 
and clear method upon that rich branch of Agriculture : It 
is fufficient at prefent to (hew the connexion of it with our 
mulberry hedges^ as a ftrong inducement to give the preference 
to that kind of hedges. 

1 fhall alk leave only to relate a curious inftance of the 
utility of thofe hedges. 

The 2oth of April, 1784, after the filk worms were out 
of their firft mewing, about twelve hundred of them were 
fpread upon a mulberry hedge. They remained expofed to 
the intemperance of the feafon ; which, having been very 
cold, left little hopes of their fucceeding : We took care to 
vifit them every day, and particularly during the violent rains 
and the moft boifterous treather : they were never fcen very 
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fisnfible to the cold, nor exerting themfdves for fhelter: 
On the contrary, they remained motionlefs, and [bore well 
the ftorm : In fliort, neither the cold nor the heat appeared 
to make much impreilion upon them. They were free from 
the diforders commonly attending thofe tended with the greatefl: 
trouble and care in our houfes, 

Notwithftanding the, bad feafon, which we might fuppofe 
would have killed then^ alj, out of thofe 1200, we gathered 
450 cocoons, which proved to be the fineft filk ever 
raifed in France : thefe cocoons gave two pounds fcven ounces 
pf raw filk. Then the refult is the lofs of about two-thirdd, 
which will appear very inconfiderable to thofe who know by 
experience that a greater proportion is loft in the common 
^y of breeding at home^ where the fifth part onjy fucceedi. 

To return to the manner of planting mulberry hedges ; 
Round the field to be inclofed, dig up a ditch diree feet 
wide and two feet deep : the longeft roots of the young plants 
being cut oflF near the hairy fibres," muft be planted about 
eighteen inches deep, at the diftance of three or four inches 
from each odier : After the ditch is filled up, every fhoot 
muft be cut at the height of two Qr three inches above the 
groundt Whether the plant is big or not, there is no 
matter, provided it is at leaft one year old, Obferve only to 
pive the preference to the white mulberrv, as the? beft fof 
the fpod of the filk wgrijiSi 
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The time to plant thefe hedges is in the beginning of 
April. The fecond year it is neceflary to cut again the fhoot* 
about fix inches above the ground, in order to give more 
firaigth to the fprouting branches, which will form a pretty 
ftrong hedge the third year ; and at laft grow fo thick as te 
be impaffable by any cattle. It may be twilled and interwoven 
a great deal eaiier than the hawthorn* If you chufe to 
make a (tronger hedge, you may plant it in double rows, 
' as it is ufed by people who do not mind that little expence. 

It is .well underftood, that for three years the young hedge 
mult be ^defended agaihfl the cattle by a proper fence like 
every other plantation of the kind, and the ground muft be 
worked and kept clear from weeds. 

No wood grows quicker than the mulberry j and, what is 
more interefting to this country, no kind of infed whatfoever, 
pot even the locuft touches the limbs nor the leaves of the 
mulberry : It feems refpeffced by all deflroying infe£b, and 
referved only for the filk worm. 

I forgot to mendon, that in cafe the breeding of die filk 
worms could not fucceed in open air, and left entirely to the 
.chance of the weather upon the hedges ; yet it is obvious 
that the gathering of the leaves for the breeding at home^ 
will be always eafier from thofe hedges than from high 
mulberry trees. 
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You may remark, that after the firft leaves of mulberry 
have been employed in the fpring to feed the filk worms, the 
other leaves of the fall may be gathered ; and when dry, they 
aflFord m the winter a good food to the cattle— above all to 
the cows who give milk. 

The objeddon will be, the difficulty of getting thofe young 
mulberry plants in this country to make hedges with. They 
will coft fomething ; but they may be got from feveral 
nurferies in New-Jerfey, and Long Ifland. However, any 
farmer not wifhing to go to that expence, may eafily raife 
thofe plants from feeds, in the following way : 

Gather all the fipe berries fallen down under the white 
mulberry tree : put them for two days in a dry place, where 
they muft be turned up and down, for fear they fhould be 
heated : After which, you muft wafh them with your hands 
in a tub, pouring over fome water from time to time, in 
order to feparate the feed from the muft. Let then the water 
fettle for a-quarter of an hour; and all the ufelefs particles 
floating over, will be taken out. You muft repeat the above 
wafhing, till the feed is well difengaged and pure. The beft 
feed being the heavieft, will ftay always at the bottom of 
the tub. 

This being done, fpread all the good feed to dry upon 
a bit of linen : when dry, keep it in a clofet till the feafon 
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fit for fowing. Obferve that that kind of feed ne/er keeps 
good longer than one year. 

The mod proper time to fow the mulberry, is in the 
beginning of April. Some people pretend that the feed 
fucceeds well when fown in the very trench made for the 
hedges. But a long experience teaches that it is better to 
raife the plants in a nurfery where the ground is rich and 
well manured. You will chufe for that purpofe a place 
fheltered from the north and cold winds. This place muft 
be digged and prepared before the winter. The beft way is 
to make a bed four feet wide only, in order to be able to 
water it, and pick the weeds out, without trampling upon 
the feed bed. Before you water the feeds, you muft fpread 
over fome light ftraw to prevent the ground from becoming 
too hard, which otherwife would be an obftacle to the rifing 
^p of the* young plants. 

The plants are fit to be tranfplanted the following year in 
the trenches intended for hedges, according to the manner 
and at the time above-mentioned. 

The mulberry grows in every foil, but it delights in a rich 
{mdy ground. 
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CAST-IRON PLOUGH-SHARES: 

BY COL. JOHN SMITH. 

DURING the laft fpring and lummer, in ploughing my fields, 
I made ufe of the caft plough«fhare, which was exhibited to 
the Agricultural Society, at their meeting during the laft 
feflion of the Legiflature, and found it to exceed my moft 
fanguine expe£tations. It is caft in the form of a Dutch 
fhare, after the beft model that could be procured by the 
Society, with this exception, that the edge is not complete, 
and nof fo wide by about three inches, as it will be when 
finifhed with the falfe edge, which is made of wrought iron 
or fteel, and fattened on with rivets. The foil in which I 
ufed this fhare, was light and free from ftone, tho* I believe, 
with careful ufage, it will anfwer in any other foil, altho the 
fiune may be ftony and incumber^ with ftunq^ This plough- 
ftiarc befides anfwering every purpofe of thofe made rf 
wrought iron, will laft to plough as much as two of the latter^ 
before it is worn out, the caft iron being nearly as durable as 
fteel before it is hardened. By this experiment, it is very 
obvious, that the caft plough-fliare will be very beneficial to 
farmers, and ought to be encouraged by this Society. They 
may be had of Mr.Peter T. Curtenius, in New- York, either with 
or without the edge, which is made of wrought iron or fteeL 
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OBSERV^ATIONS 

OH 

CONSTRUCTING A OREEN^OUSE: 
BY JOHN W. WAT KINS, Ea^ 

THE building IhouW be funk ia the espth from two to four 

feet, in proportion to tjie fi<?e of the houfe, aiul according to 

the nature of the foil j ;^. clay retains moifture, and of 

confequence produces damps, in fuch ground it ihould not 

be fo deep. The height (hould not exceed twelve, feet from 

the exterior ground, by which \t wili be lefs expofed to high 

winds^ The width fhould not exceed fixteen or eighteen feet, 

as the fun's rays are at that diftwc;e from the glafs very feeble* 

A fouth front is well known to be the true ' one, but 

advantage fhould be taken of glaffing as much of the eaftem 

end as poffible, for the benefit of the morning fun. The front 

(hould decline northward from a perpendicular with the 

horizon, fo as the angle made thereby with the horizon, wilJ 

at nobn day in winter, bring the rays of the fim to ftrike the 

glafs at right angles, and the roof fhould defcend the oppofite 

ftde withput a break. By this polition of the roof and glafs, 

the rays of the fim are thrown, upon every part of the infidc 

of the houfe, and the whole becomes heated thereby j 

Y 
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more of the rays are alfo introduced into the buildings and 
\ehen the fun produces moft heat during the day, there is na 
refledUon of its rays, and at other parts of the day, the 
refleding angle being obtufe, does not powerfully caft oflF 
the rays. The infide of the rafter$ of the roof, fhould be 
lined with boards, and the fpace between that and the roof 
filled with a mixture of ftraw, fand and clay made into mortar } 
boards Ihould be ufed in preference to (hingles, as making 
fewer breaks in the roof, lef§ opportunity is given for the 
admifGon oiF cold air. The refidue of the building may be of 
ftone or brick work, ca- a frame building filled in with 
bricks, and no flooring of any kind upon the ground. 
Shutters on the outfide are fufficient, and it is preferable 
to have them hung on hinges, as the leaft troublefome, to 
the common prafUce of Aiding ones ; they fhould be made 
to fold into thefpaces between the windows. 

Before putting the plants into the houfe, the bottom fhould 
be covered with bark from a tan-vat, about a foot deep, 
according to the depth the building is funk in the earth. 

The advantages propofed by this method of conflruding 
are, the lefTcning the expence of building, that the heat of 
the fun being fufficient to warm the houfe, the trouble and 
expence of warming it by a flove is avoided, which unlefs' 
Tery carefully attended, the plants may be injured by too 
much heat^ and are always by the fmoak that unavoidably 
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makes its way out of the pipes. It would be proper 
neverthelefs, to make arrangements in conftrufting the houfe 
for ufing a ftove, in cafe a long fticccffion of cold cloudy days 
-by obfcurmg the -fun, fliould reduce the heat in the houfe, 
below that degree of temperature neceflary for preferving 
the plants, which is a cafe that will feldom happen, a^ one 
clear day will warm the houfe fufficiently to admit its being 
Ihut up for feveral days* 

Plants in a houfe of this kind require lefs water, and do 
not fuffer for the want of atmofpheric air. It is probable, as 
the earth is charged with eledric fluids, and as vegetable 
fubftances are known conduftors of it, that the bark by its 
fermentation, not only gener?ites heat, but ferves as a mean 
to^produce out of the earth, an atmofphere for the plants, 
fufficient with fuch atmofpheric air as will find admiflion, to 
fapply the quantity exhaufted by the daily rarefadion 
occafioned by the fun's heat. 

A green houfe has been ufed upon this conftrudion in 
this State, without having had the leaft occafion of being 
heated by fire. The plants in the fpring were remarkably 
thrifty; tropical fruit ripened in it during the winter, and 
young fruit formed on the trees. It required no other 
care, than now and then watering the plants, and fhutting the 
windows as foon as the fw left them. 



C »7a ] 



A TRIATI8E ON 

SILK WORMS: 

IN TWO PARTS* 

tHE FIRST ON THEIR MANAGEMENT WITHIN DOORS, AND 
THE SECOND CONCERNING THEIR TREATMENT 
IN OPEN AIR UPON HEDGES. 

JBY PETER DELABIGARRE, Efq. 

FIRST QUERY, 

WHENCE fhould you get the eggs commonly called feeds 
ofjilk worms ? What kind will fucceed^ and are beft calculated 
for this country ? 

(Ans.) Many people are of opinion, that preference ought 
to be given to egg$ of a wanner climate than that intended 
for the raifing of filk worms : but we are inclined to believe, 
that fuch preference is rather due to thofe eggs raifcd in a 
climate of the fame temperature, as it is obvious, that the 
change of air and food muft have a great influence upon the 
worm, at leaft for the firft year. However the molt 
important thing is, the choice of the eggs, whether procured 
from abroad or raifed at home. 

(id C>UE.j What is the mark of good eggs, and how art 
you to diftinguilh them from the bad ones ? 
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(Ans.) a good egg impregnatcfd by the male, takes 
fucceflively the colour of gridelin, of purple, and at laft of 
an afliy hue : it muft crack under your nail with a flimy 
and thick matter, wl;iilft the bad one makes no noife when 
bruifed, and it is a kind of fluid and dilated fubflance. 

(3d Que.) How are you to preferve the eggs, and how 
prevent them from being hatched before the leaves of the 
Mulberry are put forth ? 

(Ans. )'^ You mud keep the eggs in a dry place, free from 
froft in winter, as well as from heat in fpring and fummer. 

The beft method is, to leave the eggs on the ftuflf which 
they were laid upon by the female : you need not take them 
oflf fooner than two or three days before the time of hatching. 

r4th Que.) Are the eggs which come out of white cocoons, 
preferable to thofe aflforded by yellow ones ? » 

(Ans.) The eggs of white cocoons, produce worms much 
inferior to thofe oC yellow cocoons. The reafon is this : — ^the 
white cocoons gives l^S filk j hence it is very right to 
prefume, that the worms which made the greateft quantity of 
filk, were the ftrongeft and the moft free from any diforder ; 
on the other hand, it has been found by experiment many 
times, that from 300 to 320 white cocoons give only one 
pound weight of filk, whilft from 230 to 240 yellow cocoons 
produce an equal quantity ; the fame difference in the quality, 
was proved in the fpinning of both« 
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(,Sth Que.) What time is moft proper to hatch the eggs ? 

(Ans.) As it is impoflible to determine any particular day, 
it muft be calculated from the temperature of each climate 
and the knowledge of the feafon, relative to the putting forth 
of mulberry leaves, in fuch way as to be certain of getting 
fufficient food for the young worms, 

Notwitftanding, the fooner the better : becaufe the young 
worms want the tendereft leaves j thus the moft proper time 
to begin the hatching is, when you perceive the firft buds of 
Mulberry difpofed to come out. 

(6th Que.) What is the beft method of hatching? 

(A^s.) The choice of the eggs and the method .'of their 
hatching, are the two important objefls upon which depend 
chiefly all our future fucceflfes, and in the mean while, it is 
worth the while to obferve, that both are entirely at our own 
difpofal. As foon as the buds of mulberry are coming out, 
we muft take particular care to have our eggs hatched. The 
eggs muft be properly divided into ounces, in fuch a way, 
that one ounce fhould be hatched all at once if poffible, in 
order to avoid the trouble and labour of feeding feparately 
the worms hatched at different times. 

The eggs are conunonly put in a fmall bag, to the quantity 
of an ounce. If you intend to raife a great quantity, at the 
interval of a day, you put as many bags as you wilh' to hatch 
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at the foot of your bed, under the mattrafs or feather bed, 
then you move, them nearer and nearer by degrees to the 
middle of the bed. The bags muft be opened every day, to 
admit freft air to the' eggs, and facilitate their perfpiration. 

When they turn whitifh, it is a figni that the worms will 
come out very foon : then a greater attention is neceflary to 
the eggs ; befides the cuftomary airing, they ought to be 
moved and ftirred up five or fix times in the courfc of twelve 
hours, for fear that the embryo fhould be choaked by a too 
clofe heat. Any inconvenience of that kind, may be better 
avoided by putting the eggs in fmall boxes of pine boards, 
about an inch deep, pafteJinfide with white paper, the bottom 
of which is filled with cotton of about 6 lines deep and 
covered with a bit of white linen, upon which the eggs are 
fpread^ 

Though the eggs hatched in that way are not liable to be 
heated fo foon as in the bjigs, the boxes notwithftanding ought 
to be opened once a day, and oftener according to their age 
or time of hatching. 

In Italy, Spain and fome part of Frailce, it is the bufinefs 
of women to hatch the eggsl of filk worms, by wearing the 
above mentioned bags under their petti-coats, and when they 
go to bed, they put them under their pillow for the nightr 
Each of thefe ways is good, provided care is taken to air thent 
as- recommended beforei The mean degree of heat moft 
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ftiitable to tha hatching, h 42^ of Reaumur's^ or guS* of 
Farenheits thermometer, which is r^ckojied the commori 
heat of the human blood. 

(7th Qy«.) Is it not poflible to hatch thefe eggs by artificial 
fire, in ovens, ftoves, or hot rooms ? 

(Ans.) That way is praftifed and recommended by people 
raifing filk worms upon a very extenfive fcale, but we find 
that it would require too much expence, to render it 
prafUcable to the greater part of pur country folks. Thefe 
coftly experiipents agree veiy well with fome curious and rich 
people, who can aflford to build ovens 4nd ftoves, &c. Th^ 
moft eafy and leaft expenfive way, ought to fix all our attention 
at prefent. 

. Merely to fatisly the curiofity of fome of our readers, W6 
beg leave to give here a fhort delcription of a new contrivance 
for the purpofe of hatching. 

*' Under the roof of a houfe, chufe a room of about 10 
feet fquare, and 8 or 9 feet high ; fix a ftove in the middle, 
the funnel of w^uch muft carry the finoak out through the 
roof; pake tyo fmajl openings in the roof, 3 feet diftai^t 
from the funnel on each fide ; fix on both openings an iron 
pipe^ open arpund tike a grate \ it may be made of iron wire 
,fo ^ to give an eafy accefe to the air. In, the mean w Iiile, to 
preyent the coming in of birds, rats, pr any vermin, you 
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muft cover the top of the pipes with ^ kind of iron plate made 
like an elbow, as you might have feen many caps fixed on 
chimneys, turning very much like a weather-cock* 

The room being difpofed in that way, it remains to build 
up \ypon four or fix pofts, a kind of floor made with narrow 
boards half an inch diftant from each other : that floor muft 
be about four feet high, and fixed horizontally upon the pofts : 
on the floor yon lay as many fieves made of clear filk ftufi\, or 
of fome gauze as you have occafion and room for ; in thefe 
fieves you fpread at the thicfcnefs of two or three lines only, 
and as equally as poflible the eggs to be hatched. Then you 
muflr^ulate the temperature of the room by a thermometer, 
according to the degree already mentioned. In order to keep 
an uniform degree of heat, you will have a kind of turning 
focket infide of the funnel of your ft;ove, with which you may 
open or flint up that funnel as you think proper. 

The eggs being well fpread in the fieves, never run the rifle 
of being choaked by their natural perfpiration, and there is 
no need to ftir or turn them over from time to time, as in the 
common way of the bags, 'the heat penetrating as well under 
as above the fieves : if you want to give frefli air to the room, 
yon may open the door or a window for a few minutes. This 
new method of hatching is lefs expenfive than many other 
contrivances we iavefeen before : provided you can go to the 
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cxpence of fuch room, you may hatch as many eggs as yoif 
chufe, without trouble and inconvenience." 

(8th Que.) How many days are required for .hatching, 
bc/ore.the worms come out ?, . 

(Ans.) The hatchihg'will be quicker or flbwer according 
to the heat or cold to which the eggs have been expofed in 
winter, and according to the temperature of the months of 
February, March^ and April.,- But, fuppofing the« eggs were ' 
kept all winter in a proper place, as mentioned before, the 
worms will come out from^g to 12 d^ys after the. beginning of 
the hatching. ^ \ 

If this common titne of Tiatchihg is fhortened by a haftjr- 
fire or fudden heat, a great number of rfxe worms ^11 perifh, 
m the courfe of the raifing. 

(9th Que.) After the tixne above mentioned for the coming 
tfutofthe worms, how. do you.kuow that the remaining eggs-, 
will not hatch at all ? 

(Ans.) WHatfoever care, whatever attention is paid to the 
eggs, it is ^IlCnoft iftipoffible that in an ounce of feed which 



* Slnoe this article w»8 writtciiK wc are. . lafoiincd XhaL the hatching docs not 
ti^ccecd 8 or 9 days in this country : this is another proof that this climate is the 
more friendly and fuitable to the lilk wonn. Bcfides it confirms our other 
obfervations on the quicker groivth in the vegctablci as- weH-in- tl>c amuiiii ; 
ijjccjcs of Amcdca.. , 
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contains about 42,000 ^ggs, there Ihould not be fome without 
fperm or unfit by reafon of fome defed ; therefore, after two 
day^ it is needjefe to wait for othe:c worms, and the remaining 
eggs muft be thrown away ; they would produce but very 
indifferent and weak worms. 

la confequence of that ordinary and -unavoidable wafte of, 
^ggg, we would advife to add half an ounce mote to every 
four ounces in the hatching, and fo on in proportion, to 
con^penfate that lofs, 

(roth Que,) Is it not proper to give fome previous 
preparation to the eggs, in order to facilitate their hatching-? 

CAns.) Experience the belt of all mailers, teaches us that 
they are excluded in a ftate of the beft preparation, and that 
Aerefore we ought not to meddle or tamper witb them. 
We fhall obferve only, that bathing them in wine^ or any 
other liquors, as praQifed by fome people, is fo far from 
accelerating or helping the eggs, that it has a direftly 
oppofite effefL 

(nth Que.) Is it neceffary to take up the worms the firfl 
day that they are come out ? 

(An3.) By all means^ becaufe were they to remain longer 
among imhatched eggs, they would communicate to them a 
noxious heat, and would contrafl: therafelves fome diforder 
and die before the term of their natural growth. 
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( 1 2th Que.) Is it neceffary to feed the worms as foon at 
they come out of the eggs, and how ? 

(AnsO If the eggs have been hatched in fmall bags, when 
on looking into the bag you perceive fome of the worms 
coming out, it is time to fpread all the eggs in a. box, the 
bottom of which muft be covered with a thin bed of cotton, 
overfpread with a piece of old white linen ; then as foon as 
there is a fuffjcient number of young worms come out, you: 
put over them a piece of parchment as wide as the box ; that 
parchment muft be pierced with holes all ovdr like a^ (ieve j 
you lay overk fome tender leaves of mulberry^ you will 
obferve to put two ftrings to each fide of the parchment, in 
order to take out the new worms upon their leaves and to ftir 
up the remaining. eggs with the end of a quill, as well as to 
give frefli air to the box. ^ 

Some people ufe a piece of paper inftcad of parchment, but 
it is obvious that this laft is a great deal preferable to the 
other; the paper attrafting all the moifture of the leaves, 
foon fticks to the eggs, and makes them fo cold as to prevent 
many worms froin coming out. 

If the hatching has been done on fieves in the ftove-room, 
you have nothing to do but to put the parchment over the 
eggs in iht fame way. 

As foon as you perceive a fufficient number of worms upon 
the leaves, by lifting up the parchment you carry thofe leaves^ 
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%ith the worms ioto a larger box or Ihelf, pafted infide and at 
the bottom with white paper ; you muft obferve not te fill up 
but about a third part of the bottom with your leaves 5 * there 
you feed the young worms till after their firft moulting. 

After that firft crop, you put the fame parchment again 
upon the remaining eggs with fome other leaves over, and 
repeat the operation till the whole hatching is come out ; it is 
underftood in the courfe of two days and no longer. 

You will obferve not to mix the worms collected the firfl 
day, with thofe come out the fecond ; thus by keeping apart 
the worms of the fame age, you will avoid an irkfome trouble 
^t the time of tfteir getting upon the boughs to fpin their filk. 

(13th Que.) What degree of heat is neceflary to the worms 
after their coming out ? which is the moft proper leaf for 
them ? 

(Ans.) Provident nature tak^s care to cloath the (ilk 
worms for the firft days of their life, with a kind of furred 
hairs, which go off before the third moulting ; that evinces 
enough the want of warmth ;, thus we think it neceffary t6 
keep the worms in the fiune degree of heat for lo or 12 day$ 
after their coming out. 



* Becaufe the worms growing bigger ereiy day, could not find room enough 
if they were crowded inW the t)o< at firft. 
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As to the age and the quality of the leaves fit to be given 
to the young worma, many writers .entertain different opinions ; 
but on that fubjed we muft flick to nature, and advife you 
to give the tendered pioffible, whether thofe of grafted or 
ungrafted, young or old trees. You may depend only on 
this experienced fad, that the filk worms cannot live upon 
any other fort of leaf but that of mulberry : though they may 
eat by way of paftime fome other leaves, like thofe of lettice, 
rofe-pak, or elm, they could live as long without any food at 
all, and if they are deprived for feveral days of mulberry' 
leaves, they muft die. 

(14th Que.) How many times a day ought the wprms to 
bie fed in the beginnings ? 

(Ans.) The moft general cuftom Is, to feed the wormj 
twice a day till they get in tlieir firft moulting, but we have 
found it better to feed them three times, obferving not to give 
but few leaves at once, and take care that the firft leaves fliould 
be eaten before you give the other. By that way, you keep 
the worms in a more uniform ftate of heat and cleannefs, as 
by the change of leaves no unwholefome dampnefs, nor any 
noxious vapours have time to rife- from their food. 

How m^ny days they continue to eat from the moment 
they come out to that of the firft moulting, "is not to he 
determined precifely : it depends in a great* meafure on the 
degree of heat, and the quality of the. Jeavei; fof 
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ttxample : — If the weather is mild aiid favourable^ if. 
die worms are kept in the fame degree of heat in which they 
eame out ; if the leaves are tender, dry and free from froftand 
burning wiijds, then the worms will arrive in fix or feven days 
to their firft moultingt 

On the contrary, they, will take more time in proportion, to 
the circumftances here pointed out, and when they do not 
arrive to that moulting in lefs than a fortnight, there is little 
hope of their doing well for the future : we have remarked. 
in that cafe that they aflGord but an indifferent profit. 

Wfe have feen many people going to the trouble of* 
mincing the leaves in order (as they fuppofe) to make the 
worms eat the heartier, we found however it was to- no 
purpo&i^ and we mention it only to deter our readers from 
fuch ufelefs trials which may be recommended or heard of. 

(15th Que.) Before you proceed further, pray what Ts- 
the nature of that moulting of filk worms ? How many 
moultings do they undergo ? Is there not a way to prevent 
worms from perifiiing by that kind ,of diforder ? . ' 

(Ans.) The moulting of filk worms, is a torpid and.fleepy 
* ftate, which .cannot be called properly a diforder, becaufe it 
is natural to . them, and fecms neceffary to digeft by a 
preparatory action, all the glutinous particles deftined for. 
their futurefilk,. 
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In that periodical revolution, worms want no food ; they 
leave their old coat to get out with a new one. They undergo 
four moultings before they arrive to their fpinning work : 
feveral die through thefe critical periods, but no remedy has 
been found yet, and we think it would be hurtftil to attempt 
to accelerate even the courfe of that natural revolution. The 
only help is, to keep the worms a little warmer if poflible, 
and particularly not to difturb them. 

(i6th Que.) How is the time of the moultings to be known ? 
What care is required after ? 

(Ans.) a little before their moulting, the worms lofe 
their appetite ; they look dull and weak ; their (kin becomes 
bright ; they feek for a place to hide themfelves, under the 
leaves or in fome comer of the fhelf, always out of the way of 
other worms ; there they remain mbtionlefs for about two 
days ; their head becomes bigger and (lands up ; in the latter 
part of that time, their fldn bends in wrinkles, and their body 
feems fomewhat fhortened. All thefe fymptoms are better 
perceived in the three laft moultings than in the firft, 
according to the bignefs of the worms. 

It is not to be expefted, that all the worms of one fhelf 
will come to their moulting the fame day ; but if the greateft 
part is come out in three or four days, which you may 
perceive by the colour of their fldn as well as by their adivity, 
then it is time to change their litter 'and clean tjxe fhelf^ 
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In order to get the worms out, you muft fpread over fome 
frefh leaves, upon which they will get foon, fo as to enable 
you to lift them up from the flielf. 

You muft obferve to proportion your fhelves to the increafe 
of the worms : for inftance, after the firft moulting, thofc 
who were contained in one flielf, muft be divided in two flielves 
of the fame dimenfions, in order . that they fliould have 
fufficient room. The fame attention is neceffary for their 
progreffive growth at every other moulting. 

N 

(i 7th Que.) When the firft moulting is over, how may' 
we diftinguifli the worms that will do well, from thofe that 
will not fucceed, and are likely to perifti before they pafs 
through the other moultings? Out of the four mpultings, 
which is the moft dangerous ? 

(Aks.) As foon as the worms come out, you may remark 
three different kinds, fome of a reddifli, fome of an afli,. and 
fome of a black hue. The reddifli colour is reckoned the 
worft, that kind of worm will never do .well, and we know 
from unqueftionable experience, that it is better to throw 
them away : the two other kinds will fucceed and fpin the 
beft filk. 

As to the moft dangerous moulting, it has been reckoned 
always, that a greater number of worms perifli in the third ; 
no reafon can be afligned for it j the fa£t lays open to our 
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obfervation, while the conrfe of it remains hid, like a thoiifand 
other fecrets of nature. 

(j8th Que.) What time of the day do you chufe to gather 
leaves for the feeding of your worms ? How do you keep 
thofe leaves ? 

(Ans.) Avoid carefully the picking of the leaves in the 
morning, until three or foul- hours after fun-rifing, and only 
when they are free from dew or any dampnefs. 

Before the firft moulting^ the worms require fo little food, 
that it is eafy to keep a few leaves in an earthen pot, covered 
with a bit af linen, and put in a dry cellar or in any other 
part of the houfe, out of the heat of the fun. 

According to the number and fize of your worms, if you 
want a great quantity of leaves every day, they muft be kept 
in large tubs or fpread on the floor of a room, only open on 
the north fide ; then take care to ftir or turn them over two 
pr three times a day, according to the temperature, for fear 
they (hquld be heated or withered, 

N. B. The number of meals after the firft moulting, a$ 
well as the quantity of leaves to be given to your worms, muft 
be regulated by their appetite : the beft method is to feed 
them with few leaves at once, and to repeat it as many times, 
jiJay and night, as they confume the leaves of the former feeding, 

Jtf your worms are dull and without appetite, it is a certain 
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fign that they are in want of heat ; then you muft warm the 
room to the degree mentioned in o\ir 6th query. 

We obferved that it was in vain to accumulate food for the 
worms as long as they were too cool, and deprived of appetite ; 
too many leaves in that cafe make them cooler than before, 
. and at laft kill a great number of them. 

(19th Que.) What is the interval betwixt the firft moulting 
and the fecond, betwixt the third and the fourth ? Is it 
neceffary to keep the worms warmer, in proportion as they 
grow bigger ? How often ought their flielves to be cleaned ? 

(Ans.^ ift. Suppofing. worms in good order and thriving, 
they will get into their fecond moulting, feven or eight days 
after the firft, and fo on for the two other following. 

2d. The bigger worms grow, the lefs they ftand in want of 
heat: however, as long as they eat heartily, it would be 
needlefs to lejfen or to alter fuddenly the degree of heat which 
they have been ufed to from their coming out. The only 
thing which we would recommend after the third moulting, is 
to open a window for a few hours in the day time, in order 
to introduce frefli air into the room* 

3d. Provided no diforder, nor too long interval has taken 
place betwixt one moulting and the other, the flielves want to 
be cleaned only once after every moulting ; becaufe, you muft 
carefully avoid difturbing your worms. Notwithftanding, if 
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one fhelf is too^much vowded you may take out as many 
worms as you think proper at the moment of a new meal, 
when they get on frefli leaves. Thefe infefts cannot bear to 
be touched, and it is commoij for them to die of the bruifes 
received by the rude handling of perfons unaccuftomed to 
them. 

(20th Que.) Refpefting the food of filk worms, is there a 
great difference betwixt the leaves of, wild mulberries of this 
country, the red Englifli mulberry, and thofe Italian trees 
which are called white mulberries ? 

(Ans.) We make no doubt that filk worms could eat leaves 
of wild mulberries, and thofe called red Englifh mulberries ; 
but experience teaches us, that the moft proper food is the 
leaf of the white mulberry tree. Yet there is a ' difference 
betwixt leaves of the ungrafted white mulberry and thofe 
of the grafted one j betwixt leaves of a young tree and thofe 
of an' old one : but for fear of being prolix in giving a full 
account of that difference, we fh^U only obferve, that leaves of 
ungrafted and above all of young trees, are 'better adapted to 
the firit age of filk worms, as far as their third moulting ; after 
which, as they grow ftronger, leaves of grafted or of old trees, 
being more fubftantial, will agree better with them for the 
remainder of their fhort life. 

They who may not have it in their power to chufe the food 
of their worms according to the above inftruclion, fliould 
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neverthelefs be by no means difcouraged, fmce they will find 
a fufficient reward in feeding them even upon one fort of leaf, 
till time fhould have made fuch improvements, as cannot be 
expected now that we are juft beginning this branch of rural 
induflry. 

C2ift Que.) You recommended in the 14th query, not to 
gather leaves but when dry ; what then is to be done in rainy 

weather ? 

(Ans.) It is well known that wet leaves are very hurtful to 
the worms, and fuppofmg that the rain (hould laft more than 
twenty four hours, (which is very feldom the cafe in the 
months of May and June) it would be neceffary to dry leaves 
as well as poflible upon fome Iheets previoufly warmed for 4:hat 
purpofe. As it requires a confiderable time to dry the leaves, 
it is advifable in cafe of a long and conftant rain, to diminifli 
the ufual quantity of food, till the firft clear moment will allow 
the gatheri^ig of dry leaves again. >^ 

(22dQuE.) Could not the filk worm feed, upon leaves of 
fome other tree ? 

(Ans.) We can fay in pofitive terms, that tho* many curious 
trials and attempts have been made to this effeft, nothing has 
been found to ferve as a fubftitute for mulberry leaves. 

A faO: well known, is worth our attention refpefting the 
leaves of mulberry ; they are as much the peculiar food of the 
filk-worm, as thofe of other plants and trees are unfit for him j 
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and we may affert with confidence, that the mulberry feems 
referved to the filk-worm alone, no other worm or caterpiller, 
whatever likencfs they might have in their fhape, habits, &c, 
to our filk-worms, ever feed upon mulberry leaves. -Caterpillers 
may be feen by chance upon mulberries, but if you take the 
trouble to look attentively, you will perceive that they foon 
leave that place where they came by miftake, or by a 
mere accidental wandering as they might have come upon a 
ftone, &c. 

(23d Que.) Is it neceflary to keep the worms in darknefs ? 
Does a full light hurt them ? 

(Ans.) It has been obferved long ago, that the filk-worm is 
inclined to avoid a bright light. Many naturalifts confider 
him as a nodlurnal infeft. You may remark as a proof of ir^ 
that filk-worms are eager to conceal themfelves under leaves in 
the day time, and when there is any diforder in a worm*s 
houfe, you will find many more of them fick in places moft 
expofed to the light than any where elfe. Therefore we advife 
to fhut up the windows of the room in the day-time, or in cafe 
the weatlier ftiould be too hot, to hang up brown or green 
curtains, and let them open in the night. 

(24th Que.) Is heat more noxious to filk worms than cold? 

(Ans.) The difference is fuch, that a great heat makes 
worms lazy, dejc£ted, and without appetite. An exceffiyc 
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heat happening at the time of their getting up to fpin, is apt 
to choak the greateft part of them. On the other hand, a 
cold, fuch as happens in the month of May, fometimes puts 
the worms a little back, but it never injures them fo much as 
the heat above the degree before mentioned. 

Then we may judge, that worms do better in dry weather, 
with a northerly wind, than in damp weather, with a foutherly 
wind, or during a dead calm. In this laft fituation, it is good 
to make fome light fire in their room, in order to rarify the 
air, provided the room is well opened, and the fire Ihould not 
laft longer than about half an hour. 

(a5th Que.) How long do the worms remain feeding upon 
the mulberry leaves, before they begin to fpin? 

(Ans.) Being over his laft moulting, the worm eatt 
voracioufly, and wants a great desd more food than before. 
At the. end of feven or eight days, he begins his cocoon; in 
that fliort interval it is very neceflary to clean the flielves 
every day, and procure as much pure air as the weather will 
permit. 

(26th Que.) How may it be known that the worm Is 
mature and ready to fpin ? 

(Ans.) When you perceive him creeping upon the leaves 
yrithout biting them, but keeping his head up and turning it 
In different diredions, as if he was looking for a place fit t^ 
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feften his cocoon on when he tries to get oflF the flielf ; xvheQ 
his body is become tranfparent and bright, and like the colour 
of fbraw ; then it is high time to have fome heath or other 
thin budiift fixed beforehand upon tables. 

(17th Que.) Do you fix thofe bufhes'or boughs with their 
leaves on ? 

(Ans) Thofe bufhes or boughs mufl be dry and well cleared 
of all their leaves. The bed way is to fix them upon tables, 
in double rows, fo as to make a kind of arched form betwixt 
the extremity of the twigs. At the foot of the boughs it 
will not be ufelefs to put fome thinner branches of birch tree 
or fome clean fliavings, in order * to facilitate the getting up 
of the worm. Great care mull be taken not to put too many 
worms on the fame place. 

(28th Que.) Notwithftanding all your care and (kill, when 
worms are carried on the boughs, there may be fome amongft 
them who want ftill to be fed for one or two days : in that 
cafe, what is to be done ? 

(Ans.) It is true that fome of them want feeding yet, after 
they have been brought on the bough-table ; then we mufl 
give them leaves on that table, and feed them fo till they get 
up by thejnfelves on the boughs. 

(29th Que.) How can the worms be carried and placed upon 
the bough-table without hurting them ? 
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(Ans.) From the fymptoms given in our 27th query, when 
you know that your worms arc mature, you preferit them your 
finger, to which they readily attach thjemfelves ; but as it 
would be too l«ng and tedious to carry them all one after 
the other, you depofite as many as you can upon a varnifhed 
plate, to which they cannot flick faft, and you carry them 
all at once upon a bough-table. It will be eafy to diftinguifli 
thofe who want to be fed yet ; becaufe they lay on the table, 
and refufe to get up en the bough. 

(30th Que.) How many days does the filk worm employ 
in the fpinning, and what is the time to pick up the cocoon ? 

(Ans.) The worm*s fpinning is completed in three or fouf 
days ; but as among a great number, they 'do not fpin all at 
^the fame time — the beft method is to pick up the cocoons 
twelve days after the firft worms have begun their fpinning. . 

(31ft Que.) Is it neceffary to kill the worms in their cocoons t 
When' and how ? 

(Ans.) If you cannot draw the filk foon after the picking 

up of cocoons, it is indifpenfible to choak the . chryfalis 

<;ontaincd in each cocoon, otherwife that chryfalis would foon 

become a butterfly, and by boring its way through the cocoon, 

break the contexture of the filk. Therefore, after you have 

chofen and fet apart the befl cocoons intended for eggs or feedj 

as mentioned in the 4th query, you muft take off the upper 

Bb 
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part of your other cocoons, which is called the downy tow, 
and which is quite feparate from the filk j you put the cocoons 
in large balkets, fumiflied on the infide with a coarfe brown 
paper : when the oven is heated at the common degree for 
baking bread, you may put the bafkets into it, and leave 
them there for about two hours, till you hear no more the 
rattling noife of the infefts, as they move and ftir about on 
account of the heat which they feel during that time. 

Take care afterwards to wrap up thofe cocoons in a blanket, 
in order to kill entirely thofe who fhould not have been chojiked 
by the heat of the oven. 

f 32d Que,) How to manage the cocoons intended for eggs ? 

(Ans.) We forgot to mention before, that in the choice 
of cocoons, particular care muft be taken to referve an equal 
number of males and females. The male cocoon is fharp 
pointed, while the female is round at both ends. This choice 
made, the cocoons ought to be divefted of that downy cover 
heretofore mentioned. Then you firing them together, males 
and females alternately upon a coarfe thread ; but you muft 
take care that the needle fliould not go further than into the 
furface of the cocoon, in order- not to hurt the chryfalides, 
nor to open any way to ihe air ; hang this ftring of cocoons 
in a dry and airy place till the butterfly comes out. 

Upon a common average, one pound of cocoons wilj 
produce one ounce of eggs, 
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(33d Que.) When chryfalides come out of the cocoons 
under the form of butterflies, how are the males to be 
diftinguilhed from the females ? Is it neceflary to help their 
copulation ? 

(Ans.) It is very eafy to diftinguifh the males from the 
females : the firft arefmall^ Jharp pointed and more aftive, 
the laft being full of eggs, are bigger, heavier and round. 

As to the fecond part of this query, we may fay that art 
in this cafe ought to concur with nature. As thefe butterflies 
are very heavy, and live but few days, there is no doubt that 
many females would lay their eggs without meeting with 
males ; therefore, it is - neceflfary to take the lazy males by 
their wings, as gently as poflible, in order to carry them to 
the females upon a bit df black cloth ; let them be united for 
about four hours, afterwards throw away the males, and leave 
the females only till they have laid their eggs- 

Thefe eggs ought to be expofed to the air two or three 
days, in order to dry them ; after which, roll them, up upon 
the cloth, put tkem in a frefb room during the fummer, and 
out of the reach of the froft in the winter. 

(34th Que.) Befides the four moultings of filk wormt 
which may^be looked upon as a kind of natural difeafe, are 
they not liable to fome other diforder ? 

(Ans.) Generally fpeaking, carelcflhefs, negled, or want 
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of Ikill in raifing room filk worms, bring upon them the 
greateft part of their diforders j however it is neceffary to be 
acquainted with thofe different diforders. 

I ft. Some worms turn fat, and kre eafily difcovered in the^ 
time of every mouUing, becaufe they never undergo that 
natural change peculiar to the good worms, as ftated in our 
15th query. The fat worms inftead of remaining ftill or 
motionlefs in the time of moulting, are moving about and 
eating; they continue to grow and are eafily diftinguifhed, 
being' a great deal whiter and looking oily ; they muft be 
thrown away for fear they (hould fpoil the others : befides, ' as 
they perifh fooner or later, it would be an ufelefs trouble to 
feed them longer. 

2d. This fecond diforder is quite the reverfe of the firft. 
After the third or fourth moulting, fome worms become lean, 
they refufe to eat ; then turning foft, fmaller and fhorter by 
half than they were before : they muft die in the courfe of three 
or four days, as in a confumption* 

3d. The yellow worms never appear but a little before the 
time of fpinning, inftead of becoming mature, they fwell up, and 
you may perceive feveral nafty yellowifli fpots, on their head firft 
and foon after fpreading all over their body ; they muft be 
thrown away. 

Itiseafierto defcribe thofe diforders, than to point out the 



I 
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remedy : and indeed after many expenfive trials, it has been 
found more advantageous to throw away worms taken by one of 
thefe diforders, than to let them contaminate the others, as every 
attempt to cure them fell fliort of fuccefs. * 



* Since the defcriptioa of the aboye mentioned diforders, I was favoured witk 
information of an experiment made in this (tate, by which it appears that this 
climate is more friendly to the filk worm, than that of Spain or France. Out of 
6000 worms raifed by Mrs. Montgomery, very few died in the courfe of their 
education ; and it is worth while to obferve, that no greater lofs happened i« 
the preceding years. Therefore, what an immenfe advantage have we over 
Europe in raifing of (ilk worms, where (upon a common average) four fifths of 
the worms perifh before their fpinning ! 

What powerful encouragement to you, happy people of this country^ when 
ceitain of obtaining complete fuccefs, you ihay reap in the courfe of fix weeks 
fuch an affluent crop ! Oh bleffed land ! Ofa ten times fortunate Americans, 
could they but know and improve their natural and local advantages ! 
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PART II. 

ON THE RAISING OF SILK WORMS, IN OPEN AIR UPON 

HEDGES. 

BY PETER DELABIGARRE, Efq. 

AFTER a long and tedious defcription of the various cares 
and expences attending the bed mode of raifing filk worms 
within doors, we feel an agreeable relaxation in relinquifliing 
art, to come into the arms of nature, — Let us play with her 
eafy ways ; let us admire how little trouble is required to 
obtain plenteous favours from her rich bofom ! 

The firft ftep is to have a. white Mulberry hedge, three years 
old at leaft, and four or five feet high. For the mode of planting 
fuch an hedge, we would have referred our readers to a 
communication made to the Agricultural Society of New- 
York, on the utility of white Mulberry trees in making hedges^ 
but confidering the trouble of getting that communication 
amoug fo many other pieces prefented to the fociety, ^e 
thought it preferable to give here an extrad of it, with fome 
neceflary additions. 

Around the field to be cnclofed, dig a ditch three feet wide 
and two feet deep, in thjs fall of the year : then in the modtb 
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of March or in the beginning of April, as foon as the froft is 
out of the ground, give a light hoeing to the bottom of your 
• trench. The longeft roots of your plants being cut off near 
the hairy fibres, they muft be planted about eighteen inches 
deep, at the diftance of three or four inches from each other ; 
after the trench is filled up, every flioot muft be cut at the 
height of two or three inches above the ground ; whether the 
plant is big or not, is no matter, provided it is at leaft one 
year old; obferve only to give the preference to the white 
mulberry as the food of filk worms. 

The fecofld year it is neceffary to cut again the fhoots about 
fix inch^ above the ground, in order to give, more ftrength 
to the fprouting branches, which m ill form ^a pretty ftrong 
hedge the third year, and at laft grow fo thick as to -be 
impaffable for any cattle : it may be twifted and interwoven 
a great deal eafier than the hawthorn. If you chufe to make 
a ftrbnger hedge, you may plant it in a double row. 

Since this communication was written, we are happy in 
informing our readers, . that laft March, after the planting a 
mulberry hedge according to the above direftions, we ftuck 
along fide of it fome remaining flips of our plants to form a 
double row : and though thefe flips had been thrown away 
and laid out of the ground for ten days before we thought of 
makinrr that trial, we perceived with a pleafing furprife, that 
the greateft part were putting forth leaves, and are now 
aSually growing as well as the rooted plants themfelves* 
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Therefore, fuch a faving, will make the planting of white 
mulberry hedges, if not cheaper, at leaft as cheap as thofe of 
any other wood, if we except only the willow tree. Then 
from this already acquired improvement, you may make your 
hedges as ftrong as you pleafe. 

At any time or at any age of your hedges, if fome place 
become vacant, or feeble, you can eafily replace it with a 
few flips. 

For three years the young hedge muft be defended againft 
the cattle by a proper fence, like every other plantation of 
the kind ; the ground mufl be worked and kept clear from 
weeds every year after. It is neceflary to keep conftantly the 
hedge at the height of four or five feet, as the moft proper 
for the raifing of filk worms. 

No wood grows quicker than the mulberry tree ; you may 
remark that after the firft leaves have been employed in the 
fpring to feed the filk worm : the other leaves of the fall 
may be gathered, and when dry, they afford a good fodder 
for cattle. 

The otjedion will be, the difficulty of getting thofe- young 
mulberry plants to make hedges with. They muft be bought 
in fome particular nurferies, like tTiofe in New-Jerfey, upon 
Long-Ifland, &c. However, any farmer not wiflung to go to 
that expence, may eafily raife the plants from feeds, in the 

following way :— ^ 

Cc 
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Gather all the ripe berries fiillen down under the white 
mulberry tree, put them for two days in a dry place, where 
they muft be turned up and down for fear they fliould be 
heated. After which you muft wafh them with your hands in 
a tub, pouring over fome water from time to titne, in order to 
feparate the , feeds from the muft. Let then the water fettle 
for a quarter of an hour, and all the ufelefs particles floating 
above may be poured off. You muft repeat the above wafhing 
till the feed is well difengaged and pure. The beft feed being 
the heavieft, will always ftay at the bottom of the tub. This 
being done, fpread all the good feeds to dry upon a bit of 
linen ; when dry, keep them in a clofet till the proper feafon 
for fowing. Obferve, that this kind of feed never keeps longer 
than one year. The beft time to fow the Mulberry is in the 
beginning of April. 

Some people pretend that the feeds grow very well- when 
fowed in the very trench made for the hedge, but a* long 
experience teaches us, that it is better to raifc the plants in a 
nurfery where the ground is rich and well manured : you will 
choofe for that purpofe> a place fheltered from the north and 
cold winds ; that place muft be digged and prepared before 
the winter. The beft way is to make a bed four feet wide 
only, in order to be able to water it and pick the weeds out, 
without trampling upon the fced's-bed. Before you water the 
feeds, you muft fprfead over fome light ftraw to prevent the 
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ground from becoming too hard, which otherwife would be 
an obftacle to the raifing up of the young plants. 

The plants are fit to be tranfplanted the following year, in 
the trenches intended for hedges, after the manner and at the 
time above mentionedi The mulberry grows in every foil, 
but it delights in a rich fandy ground, 

(ift Que.) What is the moft proper hedge to feed the filk 
worms upon ? 

(Ans.) An hedge three years old begins to be fit for the 
worms*; but we mufl own, that one or two years older, \ull 
produce more leax es of a ftronger fubftancc and affords a 
ftronger fhelter for thefe infefts. The thicknefs of the hedge 
is a great advantage to the filk worm, in rainy or boifterous 
weather ; befides, they climb upon branches well interwoven, 
they hide themfelves better and reft more fecured> than upon 
rare and thin branches. 

(2d Que.) Do you put the eggs or the worms already 
come out, upon the leaves of the hedge, and how ? 

(Ans.) It is obvious, that the eggs (hould never be hatched 
in open air, when we know that the hatching requires an 
equal and conftant degree of heat, even at home. Therefore 
you muft follow the dijredions mentioned in the firft part, as 
well for the choice of the eggs as for their hatching ; befides, 
you muft not expeft that the young worms could be put on 
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the hedge before two or three days after the firft moulting ; 
then chufe mild weather, and as fine a day as poflible, to 
take your worms upon fome leaves as diredted in the 2cth 
query of the firft part, and in that way, carry and put them 
on the frefli leaves of the hedge, taking care not to fprtad 
them too thick ; about one hundred will be fufficient for the 
fpace of thirty feet in length, if the hedge is young yet and 
thin, but more in proportion to the age or to the thicknefs of 
your hedge. 

(3d Que,) If your filk worms upon hedges are not attacked 
by other infeds, will not they be picked up by the birds which 
are in fuch great numbers in this country ? 

. (Ans.) Though we have not remarked that birds are fond 
of our filk worms, wx are fatisfied that they may be eafily 
defended againft them, Suppofing that among fuch a variety 
of birds, fome are deftruflive of our worms ; then you may 
fpread an old n«t over the hedge, or fix fome rows of twine 
all along with a few pieces of rags at proper diftances ; any 
kind of fcare-crow will keep the birds away. It is efpecially 
neceflary to overlook the hedge before you put on your w^ornis, 
in order to deftroy all the nefts, or rather not fuffer any bird 
to fet his ncft on in the beginning of the fpring. By that 
little and unexpcnfive attention^: you will not be injured by 
the birds. . 

(4th Que.) Are worms raifed upon the hedges, liable to 
the diforders common to thofe raifed within doors ? And what 
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care or attendance do they require after being put on the 
hedges ? 

(Ans.) It is proved by experience and beyond any doubt^ 
that worms raifcd in o en air are free from every diforder ; 
th^ir only fate depends upon the feafon : but as the temperature 
from the fifteenth of May to the fifteenth of July, is a great 
deal finer and more moderate here than in Europe : above 
all, as we have very few inftances of fhowers of hail, which are 
fo frequtsnt and fo deftrucbive in other, countries, we remain 
perfectly fatisfied, that filk worms will fucceed and thrive 
beyond our expectations in this blefled part of the world. 
Therefore, as foon as they can be fecured againft the 
voracioufnefs of certain birds, you may le^ve them to the 
bountiful hand of nature ; you need not afterwards take any 
more care, they mull do, and they will do very well for 
themfelves. 

The only thing which you have to do, is to enjojc the 
pleafure of paying them a vifit from time to time. — ^Like the 
happy farmer contemplating his prqmifing harveft, you will 
look at the growth and progrefs of your induftrious worms ; 
you will wajtch the time when they will have completed their 
fpinning ; — ^Is it done ? Come and colleft with a thankful 
hand, the cocoons hanging on the twigs of your hedge, like 
the golden fruit of the Hefperian garden* 



EXPERIMENTS 

On WHEAT, CLOVER AND LUCERNE, 

1 SUBMITTED TO THE SOCIETY FOR PROMOTING AGRICULTURE 
AND USEFUL ARTS : 

BY JOHN STEVENS, of Hobokcn. 

THE cultivation and management of a field of about ten 
acres: 

No. I. About three, and a half acres, part of the above, is 
a loamy foil, which having* a N. W. expofure, is rather 
inclined to be wet and cold in the fpring. In the month of 
May of 1792, planted it with Indian corn, manured in the 
ordinary way, with farm-yard dung- in the hills. The crop 
was a good one. The latter end of Oftober, cut it up 
clofe to the ground, and carried it off. Then gave the 
whole a good drefling* — ^part with farm-yard dung — ^part with 
heated afhes, and part with ftreet dirt ; gave it one ploughing, . 
and harrowed in three and a half bufhels of wheat. In the 
month of March following, fowed the whole with thirty 
pounds of red clover; and on an acre of the drieft part 
inclining to fand, fowed at the fame time about 8 pounds of 
lucerne feed. The wheat turned out a much better crop than 
I had expefted from its appearance in the fall ; for it was 
manifeft to the eye, that it had not beei> fufficiently feedcd* 
My overfeer has rendered me an account of eighty one bufheb 
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of clean wheat; hnt as the crop had after harveft been put up 
in abarrack where great depredation had been made on it by 
poultry, hogs, &c. and confiderable wafte accrued from 
threfhing on an open temporary floor, I ihould fuppofe the 
produd might be fairly eftimated at one hundred bufhels, 
which is at the rate of about twenty eight and a half bufhels 
per acre. Although the feafon was remarkably dry, the 
clover came on after harveft, at an aftonifhing rate, and as I 
was under the necelTity of keeping up the field, it was hot 
paftured as ufuaL In^ the beginning of Odober, the clover 
was cut, and notwithflanding the ftubble prevented it being 
clofe, the product was as nearly as I could eftimate at leaft 
four tons. One four ox load was taken into the barn j the 
remainder was taken immediately "from the field to the boat, 
and delivered from thence into my ftable iu New- York. I 
have kept a pair of horfes and a cow on it fmce the beginning 
of January, and expedt it will laft me till April. 

As to the part fown with the lucerne feed : On the far greater 
part of it the feed failed altogether, and the few folitary plants 
that here and there made their appearance were evidently 
ftunted and overpowered by the clover. 

' No. 2. About three acres were fown in the fpring 1792, 
with -oats, and produced a tolerable good crop. In the 
fpring 1793 it was manured with ftreetmud, and ploughed, 
I believe but once, and fown with barley and clover } over » 
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part of it, lucerne feed was alfo fown, but in what proportion 
of feed per acre I cannot now afcertain. The crop of barley 
was a miferable one. It came up very thin, and, as the 
fpring was wet, the manure brought forward an ample 
crop of weeds, with which at harveft the ground appeared to 
be completely covered : however, towards fall, the clover 
began to make a pretty good appearance. Although the 
lucerne has come up better than on No. i, it is too thinly 
(cattered to promife hope of any thing like a full crop. That 
part of No. 2, on which the lucerne was fown is more fandy 
than No. I. 

No. 3. About three acres may be called a fandy foil. In 
1792 it was partly in corn, and partly in potatoes. In the 
fpring 1793, it was well manured with ftreet mud, and 
ploughed, I believe, but once, and fowed with barley about 
the laft of April. Twenty-five pounds of lucerne feed was at 
the fame time fown over the whole of it, without any clover 
feed. The barley turned put very indifferently, though better 
than No. 2. Although the foil was fandy, it "v^as much 
infefted with weeds. 

The lucerne, in fome parts of the piece, came up pretty well, 

though I fhould fuppofe not ^hick enough for a full crop the 

enfuing feafon. In many p^ts, it flands very thin, and in 

fome places it has failed altogether, particularly in thofc places 

where the manure had been thrown in heaps out of the cart, 

the weeds had almoft entirely overpowered both b^ley and 

Dd 
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lucerne. The lucerne was not paftured 'till after the clover 
was taken off of No. i, which was early in Odober. It was 
then in many parts of the field upwards of two feet high, and 
in full bloom. And though I am perfuaded in my own mind, 
it would not have yielded fo large a crop as the clover, even if 
it had fucceeded equally as welt, yet, as it was, the pafture it 
afforded was very confiderable. The whole field, from the 
time the clover was off, till late in November, fupported five 
head of fatting cattle, and three horfes. The cattle throve 
greatly, although at that feafon the paftures were every wherei 
in the neighbourhood, almoil entirely dried up, owing to a 
fevere and long continued drought. 

I fhould by no means have troubled the fociietywith any 
thing refpeSing thefe experiments in the prefent ftage of 
them, as lucerne is faid to require at leaft two years to attain 
tp any degree of perfeftion ; but although thefe experiments, 
as yet, can afford no conclUfive inferences refpeding the 
ultimate profit of a lucerne crop, yet I apprehend ibme 
important deductions may be drawn from them.. 

I. From the almoft total failure of the lucerne on No. i, we. 
may fairly conclude^ that the feed was committed to the ground 
too early in the feafon, efpeciaHy as die clover that was fown 
with it fucceeded fo well. 

a. The indifferent appearance of No. 2, may^ I prefiime, be 
attributed, principally, to the want of a proper melioration of 
the foil. A fit matrix for vegetatioji was thereby, in the firfL- 
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*place wanting, and, in the next place, the plants of thofe feeds 
which did vegetate, were nearly fuffbcated by weeds. 

3. The luxuriant growth of the lucerne on No. 3, would 
countenance a conclufion that lucerne may fucceed very well 
when fown on barley without cloven 

4. Upon the whole, thefe experiments, as for as they go, 
indicate,that lucerne ought not to be fown ^^r^inthefeafon— 
perhaps midfummer may prove the fitted time for fowing it. 
That every care fhould be taken to render the ground as mellow 
and as free from weeds as poffible, and that therefore it would 
be mod advifeable to prepare the ground the fucceeding year, 
by a crop of potatoes, pumpkins, or other horfe hoed crop, 
with which a generous coat of manure Ihould be laid on, fo 
as to fupercede the neceflity of manuring the lucerne, except, 
perhaps, with a top dreiling of afhes, &c. 

Perhaps no one fubjeft of rural oeconomy will eventually 
prove of more importance to the American agriculturift than 
the culture of lucerne. Front the habits of the plant it appears 
admirably fitted to our climate. It requires heat and endures 
drought — ^And on a foil properly adapted to it, it will laft 
from a dozen to twenty years in full perfedion. 

I mean the enfuing fpring to make further experiments on 
this noble plant, and to note minutely the progrefs of thofe 
I have already began — and hope I fhall be able to furnifli the 
fodety with a more fatisfaftory detail of fafts on this fubjeft 
than is contained in the prefent memoir. 
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On the Cultivation of the Tall-Meadow-Oats (avcna 
elatior) /or 'fafture and Hqy ; — ani on Gvpsum and 
Stone-Coal as a Manure. 

Communicated by the Rev. Dr. Henry Muhlenberg, of Lancajler 
(Pennfylvania) to Dr. Mitchill, dated May 15, 1793. 

Dear Sir, 
MY brother Frederick Auguftus Muhlenberg informed me 
you would be glad to fee fome feeds of the grafs he mentioned 
and recommended to you at New-York. I have cultivated 
the fame a number of years from imported feed, and find it, 
after a great many trials of pretty near all other graffes, the 
earlieft, lateft, and bcft graia for fpce^a fodder and hay. It 
bloflbms in the middle of May, the fame time with the common 
red clover, and die feed ripens a month aften Horfes, it is 
true, do not like it green^ at lead not all of them, but eat it in hay. 
Homed cattle prefer it to all other graffes. It will grow bed 
in clover foil, and the leaws are from two to four feet high 
before it bloffoms ; in the bloffom the flalk rifes from five to 
feven feet. It ought to be cut in bloffom about the end of 
May or beginning of June, and will yield an abundance of 
fweet good hay. The feed may be fown in the fall or fpring^ 
with or without grain, and muft be brufhed in or lightly 
harrowed. If mixed with clover, it will make uncommon good 
upland meadow. The name of the grafs |s avena elatior 
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(Linnaci) the wiefenhaferfranzofifcb raygras of the Germans ; 
or, in Engliih, tall-meadow-oats. A very good figure 
and defcription is given in Schreber's Abhandlung und 
• Abbildung der Grafer^ vol. i. tab. i. 

I fend you fome feed, and advife you to fow it in a good 
fpot of your garden. I began with lefs feed than I fend you, 
and have now laid down feven acres for it. — ^We have a 
number of other good graflfes which deferve to be cultivated* 
According to my trials, they range in this order :—i. 'Tall- 
meadow-oats, or tall-oat-grafs (avena elaiior, imported.) 2. 
Tall-fefcue-grafs, (Jefluca elatior, native.^ 3. Meadow-fox- 
tail-grafs, (alopecurus praienjisy imported.) 4. Meadow-foft- 
grafs, or Yorfcfhire grafs of the Englifli, (holcus lanatus^ native.) 
5. Timothy or meadow-cats-tail-grafe, (phlewm pratenfe.) 5. 
Rough-cocks-foot-grafs, (daSlylis glomerata^ native.) 7. Englifh 
or common rye-grais, (loliwn perenncy imported/ 8. Sweet- 
fcented-vemal-grafs (anthoxanthum odoratum, imported.) 9. 
Reedy-dnna (cinna arundinacea. native.) 10. Broom-grafi, 
two fpedes, (hromi) — ^All thofe fliould be cultivated vnth 
Timothy in our bottoms or meadows which can be watered. 
As for upland meadows I would prefer clover (trifoUum 
pr^tenfi) lucerne (mediuigofativa) and faint foin {hed^farum 
onoirycbis.) The firft is certainly the bed preparation for 
a good crop of wheat, if well managed. 

For many years, I have wifhed that our American patriots 



Dr. MMenberg on TalUMcadow-Oats^ (3c. 215 

might join hands, and the literary and intelligent men of this 
country might have more intercourfe. How much could be 
done for the profperity of thefe States ! We do not know 
the half of our riches. Agriculture will, I hope, be our chief 
ftudy, and be the means to raife the Americans, amongft the 
firft nations of the earth. Manufadures are now indeed in 
their infancy, but the many good materials we have in this 
country, promife more aiceuragement if we learn to know 
and eileem them, ^ 

The gypfum has had many fair trials in our neighbourhood, 
and on dry poor lands has always anfwered our expedations. 
I could never obferve any effeft on dry or well-manured lands* 
Clover, oats, and Indian com, agree beft with it. Apple-trees 
have likewife been much benefited. We fow it early in the 
fpring, three or four bufliels to an acre, before we expedrain. 
I made a number of experiments with gypfum,. and never 
found any harm.; but we muH import it ; and, as an American, 
. I wifli a fubftitute. I think pulverized lime-Jlone is of the fame 
fervice, and fome of our. lime-ftones, are eafy pounded, and. 
ufed in the fame, manner as gypfum. If Mr. Meyer (the firft 
that ufed gypfum and recommended it fo warmly to the world) 
is not miftaken, stone-coals pulverized^ are fafer and go 
further in meliorating the lands than gypfum. I heartily wifh 
fome of your agricultural friends would make an experiment 
witli our American fione^coal i 4oolbs. are neceflary to ifia 
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fquare perches. Should thefe experiments prore fuccefsful, as 
I do not doubt, what a noble acquifition would our ftone-coals 
be ! At prefent they are too dear, but when the Sufquehanna 
is improved, I exped they will be exceeding cheap. I have 
a very valuable treatife on thefe mineral manures, written 
lately by a German cfaemift, Ruck£rs. 



THE Society is very happy in hearing that a part of the 
valuable life and learned labours of Dr. Muhlen»£rg are 
employed in making out a " Hiftory of the Grafles ;'* fmce 
from the agricultural fldll and botanical knowledge of this 
gentleman, fuch a work may be expefted to be highly ufeful, 
both to the man of fcience and the praftical farmer. 



The fmall work of William Curtis, containing pradUcal 
obferrations on the Britifh graffes, beft adapted to the laying 
down, or improving of meadows and paftures, to wliich is 
added, an enumeration of the Britifh graflTes, has been received 
by the Society ; and the following abftraft made from it, is 
offered to fuch of their fellow-citizens as cannot procure the 
original : Mr. Curtis begins by obferving, that much meadow" 
and paflure land may be rendered infinitely more valuable 
than it is at prefent, by the introdudion of fome of their beft 
graffes, and obferves, that neither the foundeft reafonings nor 
beft direSed premiums have fucceeded in exciting the hulband- 
Iman to celleft and cultivate feeds of this fort, and laments; 
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fWoixfiy that miny of the ufefiil hints in Anderson's EJfays 

. Qfijtgricukur^ and rural affairs are rendered abortive from his 

want of botanical information^ He thinks it extraordinary, that 

out of more than an hundred gra&s, ftri&ly fpeaking, growing 

in Britain^ rye-grafs, howerer inadequate for the pufpofe, is 

iUll the principal one employed in laying down lands. Out 

of this variety Mr. C. has fele£led fix^ which he is confident 

will do all that their natural graJQies can do ; they are chofen 

from among thofe that conftitute their beft paftures ; mod 

,ef them being early» all of them produdive, and adapted to 

fuch foils and iituations as are prpper for meadows and 

paftures. 

After taucioning his readers not to expert wonders, he gives 

a concifc account of each of the fix graffes with a copp^-plate 

anncced. They are the following: i. Sweet-fcented-vemal- 

gn^s, (aiithoxanthum odoratum.) 2. Meadow-fox-tail-grai^ 

(alopec^irus pratenfis.) 3. Smooth-ftalk-meadow-grafs (poa 

pratenfis.) 4. Rough-ftalked-meadow*grafs (poa trivialis.) 5. 

Meadow-fefcue-grafs, (fcftuca pratenfis.) 6. Crelled-dog's-^ 

tail-grafs, j^cynofuruscriftatus.) The order of their flowering 

is the fame with that of their prefent enumeration. And he 

obferves^ that the meadow^-fox-tail and rough-ftalked-meadow- 

grals are fitteft for moift lands ; the meadow-fefcue and fweet- 

fcented-vemal, for land eidier moift or moderately dry ; and 

tilt {mooth-ftalked-meadow-grafs and crefted-dogVtail, for 

dry pafture." 

The culture of thefe grafles being particularly recommended 

Ke 
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in preference to others, Mr. C. goes on to give a concifc 
account or charader of twenty -feven other graffes, derived, a€ 
he fays, from fourteen years culture and obfervation- Among 
thefe he mentions the tall-meadow-oats as being early, 
produftive, and affording a plentiful after-math. 

.The author proceeds next to give pradHcal direOions for 
fowing the feeds which he recommends. From the numerous 
applications made to him by a variety of gentlemen, for grafs- 
feeds, it appeared incumbent on him to do fomething which 
might gratify them, and render the public an effential fervice. 
He has accordingly provided aflbrtments of feeds put in packets, 
ready for fowing ; each kind of feed being in that proportion 
which fuits bed.- At the end of this chapter, Mr. C. obferves, 
that common worms, by. "throwing up great quantities of 
earth, contribute greatly in meadow lands to prevent the 
growth of mofs, as well as to afford frefh foil for the roots of 
plants to fhoot into, and for feeds to vegetate in :** He calls 
them '* the natural diggers and dungers of land ; worm cafts 
being nothing more than the dung of the worms.** 

Then follows a botanical arrangement of the Englifh graffes 
in twenty-five genera, with the Trivial and Englifh names- 
annexed ; and the work concludes with an appendix, 
containing hints relative to the improvement of meadows, 
^ in refpeft to their produce, bateablenefs and early growth.— 
The packet of grafs-feeds may be had at No. 3, St. George's 
Crefcent, near the Obeliflc, Black-Friar's Road, London, 
price half- a guinea. 
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On the decay of APPLE TREES. 

From a Letter of William Denning, Efquire^ to Mr. 
MiTCHiLL, dated December 22, 1795. 

Dear Sir, 

IT is undoubtedly of confequence to the farmers of this 
country, as well as to others, that the cultivation and 
prtfervation . of apple trees, be duly attended to. It is 
therefore with great concern, that I have marked the progrcfo 
of a diforder, prevailing and increafing in this valuable and 
ufeful tree, for many years, without having it in my power 
to devife a remedy. 

As no obfervations have as yet appeared on this interefting 
fubje£k, I hope my giving you the trouble of my remarks 
thereon may be attributed to my wifh for the prefervation 
of thofe trees y which I hope may be eflfe^led by fome ingenious 
invention or difcovery adapted to the novelty and urgency of 
the difeafe. I firft obferved it in my orchards in the vicinity 
of Hudfon's river, north of the Highlands, in the year 1780. 
I have fince. obferved its baneful progrefs further fouth. And, 
if I am not miftaken, it is fpreading' rapidly. I have obferved 
it alfo, attacking pear trees and quince trees, to the total 
deftruftion of them in a few years : and as thefe trees are of 
a flow growth, the lofs, is of courft irreparable to the prefent 
proprietors. 
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A long time thia diforder baffled my mod critical refearches. 
As I ohferved the yomig, remote, and tender fliooti firft 
affeftedy I traced the malady to the fpot Where the (ap ceafed 
to flow, but could difcover no external caufe. On the fecond 
year I foimd the boughs wounded deeper, and progreffing 
yearly, the trees continued to ficken, and in fix or feven 
years died. It is to 4>e obferved, that every fp^ng the trees 
appear in full vigour (^except the limbs already perifhed from 
the former years attacks) and continue fo until the lattet efii 
of June, or beginning of July, when fuddeidy the leftvet 
wither, turn red, and foon fall off ; the whole tree appear* 
Hck, and the fruit full of fpats» and unpromifing ; hence iht 
indifferent appearance of many of our apples brought 't6 
market for fale, few of them being fair and linooth as they 
formerly were* 

As foon as the leafves fall off, as above defcribed, it wiH 
then appear how far the tree is affected for this £esSoiu 

Finding all my efforts to difcover the caufe in vain, I 
hazarded feveral experiments ; among others, two years fmce, 
I laid bare the roots of two favourite pear trees in the month 
of Oftober, and left them fo until May following : one of 
thefe trees was fo injured, that I had no hopes df hs 
recovery. Laft year they fhewed few or no additional 
fymptoms of the difeafe, were very full of fruit, and had a 
great fupply of new fhooU j this year, both trees were very 
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fall of fruit, tho' again they difcoyered fymptoms of the 
diforder, but not in £6 great a degree as m former years. 

Still pur&ing my enqtdries, I ha^ had fome ^pletre^ cut 
down, that were far decayed. In the fiift I difcovered tw9 
worm holes, runiHBg perpendicular £:am the tap-root up 
through the heart; thefe holes we^e iarge enough fx) adujit a 
common pipe-ftem, and reached about fourteen inches above 
the furface ef the i^round, and from each hole I fcrewed put 
a worm. All the other trees I fbwd perforated with wor^ou 
hcfles, fuch ^ have ^>een already (defdiibed, and in foa^ t^ 
the nutnber of ^ght or Ussu Halving ext];aded ibme of lAefe 
^K^orm^ entire, I find them marly of the £u3cie fise and %MScie8 
6fthofefo common and fo vftW known to ibe the conftftnt 
attendants on peach trees ; indeed fo iimllar are diey 4a 
thofe worms, that I am of opinion, they are of the fame kind. 

I have loft feveral valuable trees by this moft pernicious 
worm, and my whole orchard is in a ftate of decay. This 
diforder appears to me to be of a more ferious nature than 
any thing that has ever infefted orchards. The canker-worm, 
only deftroys the leaves and fruit for the feafon, and perhaps 
every fourth year, if not attended to when a fly j but this 
worm radically deftroys the tree itfelf. I have inquired of 
many farmers in my travels, whofe orchards I have obferved 
in this ftate, what they fuppofed the caufe of it? they generally 
anfwered, the trees were blafted by lightning, and this I found 
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to be the prevailing opinion; none of them, of courfe thought 
of fearching for the true phyfical caufe. 

As I am confident I have difcovered it, the next ftep is to 
find a remedy ; as I have not yet fucceeded, I fubmit it to the 
confideration of the Agricultural Society, whether a publication 
of the real caufe of the diforder may not lead to a difcovcry 
that may tend to ftop the ravages of this worm ; and perhaps 
induce many, whofe intereft it is to preferve their trees, to 
attempt to fecure them from its fatal attacks. To lay bare 
the roots of a large orchard, every autunm, would undoubtedly 
be attended with great trouble and pcpence, yet even that 
would be eafier than to raife another orchard. And I have 
befides, obfienred very young trees, evea in nurferies, ficken 
from the fame caufe. 
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ON THE EFFECTS 

OF THE SHADE OF TREES upon VEGETATION. 

JExtraS of two Letters from the Honourable Robert R 
Livingston, Efquire^ to Mr. Mitchill. 

Clermont, lytk^ Sept. 1792. 
Dear Sir, 

THE plans that I had projefted of Agricultural improvement 
for this year, have been fruftrated by the building a country 
houfe, which has occupied my attention and the labourers that 
I ufually employed upon my farm, fo that I fhall be able to 
offer nothing on the fubjeft of experimental hulbandry that 
will merit your attention, imlefs it be an obfervation which 
I have frequently made, but with more attention this year than 
before, and which may, I contjeive, if properly purfued, 
lead to important confequences. I mean the baleful effect 
of the Jhade (if I may fo call it) of fome trees, upon the 
vegetation of corn, I will ftate the fads as they have appeared 
to me, and you will the more readily comprehend my ideas. 
1 planted maize on the wdt fide of a young wood, confifting 
of oaks, poplars, a few chefnuts, and a large mulberry 
fomewhat advanced into the field; the fliade made by the 
rifmg fun, extended nearly acrofs the field, and ws^ not 
entirely off until about 10 o'clock ; I remarked, that as far 
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as the fliade of the chefnut reached, the com wds C AUemel y 
injured ; it was yellow and imall ; the cpnical fliape of the 
morning Ihade from particular trees, might ' be traced a 
conliderable extent, in the fickly appearance of the plants ; 
^ bkck oaks were likewife injurious^ but i^ k> than ibc 
I chefiiut ; the poplars rery Bttle fo.— Near the mufcerry tree, 
the com was covered by its (hade for a very long time every 
morning, and tho* not to large as that which bad mor^ fim, 
maintained a healthy appearance. To what caufe are we to 
attribute this phaenomenon? it is certainly not the mere 
ahfence of light or heat ; for in this cafe t;he trees would havd 
been equally injurious, or rather the mulberry would have 
been moft fo. It is not to any dropping from the trees 7 
for the corn grew under none but the mulberry. It is not tb 
any effluvia from the trees ; for this would either be emitted 
in circles, or wafted irregularly by die wind ; whereas the 
fhape of the fhadc was plainly traced npon the com. Were I 
permitted to form a conjefture upon this exttaordinary 
circumftance, 1 Ihould conclude, that the mifchicf was not 
occafioned by the Jbade^ but by thofe rays of light that aftually 
paffed through the trej?, either perforating the leaves (for none 
of them are perFeftly opake) or being brought into contaB with 
them ; and that this light ferved as a menftruum, to diflblve 
certain parts of the tree noxious to corn, and as a vehicle to 
convey it in the direftion of the rays (which neceflarily are 
ths^t of the ihade) As the injury is done in the line in which 
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the dire8: rays of light pafs through the tree, it muft follow, 
that neither air nor water are folvents for this body ; for if 
they were, it would be wafted in different directions* If this , 
idea is juft, what a field does it open for important difcoveries? 
To how muny medical purpofcs may this new menftruum be 
applied? The only properties of vegetable fubftances with 
which we are acquainted, are thofe that we colleft from the 
application of the whole plant, or a folution of it in water or 
foine other liquid. By the firft of the means, we may indeed 
obtain thofe parts which light only can difTolv.e, but mixed with 
various fubftances which may probably counteraft the effeft. 
By the laft, this matter, whatever it may be; cannot be obtained. 
Many plants that are confidered as poifonous, when fubjeded 
to this trial, may be found to contain a falutary fubftance, stnd 
die rays of the fun paffing through them, be made to convey 
health and vigour. Should thefe conjeftures be verified by 
experiment, the Phyficians may again claim Apollo for their 
patron, after having long abandoned him to the poets, to 
whom indeed they will feem, in fome fort to affimilatft 
themfelves, when, inftead of pills and powdas^ they (hall 
prefcribe xcphyrs and funieafns. Will not this fed, in fome 
meafure, account for aaother, which feen^ well eftablifhed by 
Dr. lagenhouz, to wit, that the effluvia of plants are fklutary 
in the light, and hurtful at night ? The hOs I hasre ftated 

•re confirmed by a varitty of intelligent formers, to whom I 

Ff 
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mentioned by obfervations. General Schuyler, upon my 
cxprefling my fuprize at the circumftance, told me, he had 
long fince obferved, that the fhade' of the black-oai was 
particularly noxious to wheat. To indian corn, it appears 
to be lefs fo, than chefnut. The^^rf^ of the locuft (I am 
compelled to ufe this term, though as you fee it does not 
exprefs my ideaj is well known to be extremely beneficial 
to grafs grounds. — ^Think of fome mode of trying its 

EFFECTS UPON THE ANIMAL SYSTEM. 



Clermont, iiik Augu/ij 1793. 
Dear Sir, 
I HAVE, fince I faw you, been confirmed in my conjefturcs 
relative to effedl of light- p afimg t hiuugh certain fubftances, 
by the following experiment : — ^I feleded a fpot of groimd, of 
one hundred yards long, and eighteen wide near the centre j 
on the weft fide (the length of the ground laying from north 
to fouth) was a talL chefnut tree, which I trimmed up, fo as to 
make the (hade of the head fall at fome diftance from the 
tree, when the fun was about forty degrees from the horizon 
on the fouth weft end of the ground ftood a chefiiut and 
black oak. On the fouth end, and o»ly eighteen yards from 
them grew a clump of mulberry trees, and one large apple 
tree ; the fliade caft by the two laft from 9 to 11 o'clock 
nearly meeting with that caft by the oak and chefnut from 
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I to 3. This ground I fowed with buckwheat, on the ifl: of 
July, from a perfuafion, that the mtrc ahfcnce of a portion of 
lights at a feafon of the year, when the days are very long, and 
the fun inconveniently hot (particularly to buckwheat, whofc 
bloffoms drop oflf without producing grain, if the heat of the 
fummer's fun is for two or three days untemperated with 
clouds) could not be very prejudicial to this plant, or at leaft 
that the fhade of trees at each end, which were equally thick, 
would be, in that cafe, equally prejudicial. The contrary however, 
is the fall. — Gypfum having been ftrewed over the field, the 
whole has fuch a degree of luxuriance as I have never before 
feen ; the buckwheat is upwards of four feet high, as well where 
it is (haded by the mulberry and apple trees, as where it has no 
Jhade. — ^Where the fliddc of the hlock oak reXh, the colour is 
lefs healthful ; but the fpots fhadowed in both parts of the 
field by the chefnut trees, if mown at this time (becaufe now in 
bloflbm) wt)uld not, I am fatisfied, produce half the weight 
that the fame fpace of ground would yield in any other part 
of the field, not even excepting that fhaded by the apple and 
mulberry trees, which is however inferior to the reft of the 
field ; thi« I attribute to the apple Jhade (though it is too 
much united with the mulberry to be diftinguiflied) fince I 
have before found, that the fhade of the apple tree was hurtful 
to Indian corn. You will obferve that my experiments ,lafl 
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year J were drawn from che/nut trees ftanding on the eafljide 
of a [field of com : this year^ from thofe which grow on the 
taejl and foidh wejl fide of the buckwheat : This experiment 
which I have made with attention under the moft favourable 
circumftances, as well with refped to the pofition of the trees, 
the nature of the vegetable and the feafon of the year, have 
confirmed me in the theory I hinted to you ; that the injury 
which fome vegetables receive from the fliade of certain trees, 
is not owing fimply to the diminution of light, but either to a 
change the light undergoes in pafling dirough them, or from 
its difTolving and becoming the vehicle of fome fubftance 
noxious to certain plants contained in the tree, through which 
it paffes. There are few fafts in phyficks that do not admit 
of fome ufeful dedudteeo-^ I hare tdoen^palns to eftablifh this, 
that you, or fome other chymift of more leifure and equal 
information may make them. 
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FRENCH AND ENGLISH MEASURES COMPARED : 

Bf PETER DELjiBIGARRE, Efqr 

rr may not be ufelefs to be acquainted with the references 
of the French meafures to thofe of this country, as far as it 
can help farmers in their refearches on variou3 improvements 
and proceffes made in foreign agriculture. 

We find often in different treatifes the names of meafures 
which are not evaluated according to thofe ufed where we 
live: therefore, without fuch calculated references we arc 
unable to determine our judgment or to. balance sdi ezad 
rcfult, whether advantageous or not. 

The Engliih foot ftands for ii inches 3 lines and 25-roo 
of a line of a French foot. 

Fifteen fquare French feet are equal to feventecn Englifh. 
Two acres of different extent are generally ufed in France} 
one for arable lands, the other for woods and forefts. 

The firft is compofedof 100 rods, but each rod of 18 feet 
fquare, which gives 900 fquare fathoms to an acre. 

The fecond contains 100 rods, each rod of 22 feet fquare, 
which gives 1344 fquare fathoms. 

Thus an Englifh acre, containing 11 35 fquare French 
fathqmsy has 209 fathoms lefs than the foreft-acre above 
mentioned. 

The Engliih yard contains only 2 French feet 5 inchet 
9 lines* 
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The Englifli mile of 1760 yards is equal to about 825 
French fathoms, as t^e fathom is equal to 76 3-4 Englifh incl\ps. 

The Englift gallon of grain contains 222 cubic French 
inches. 

Two gallons make a peck, which is the quarter part of a 
bufliel, and contain 444 cubic French inches. 
The Engliflj Bulhel, as ufed in London, contains 1778 cubic 
French inches ; the French bufhel, as ufed in Paris, contains 
640 cubic inches and 71-100 of an inch. 
. Thus fomething lefs than three French bufhels or what 
they call half a mine in Paris, is equal to an Englifli or 
ftatute .bufliel. 

An Englifli quarter containing eight bufliels is equal to 
one French feptier, tJ" and T--2 bufliefe. - 



TABLES of Progrei8k)n, to reduce 
various French aeresy and to fhew 
how many feet and fquare fathoms 
are contained in the fquare rod, ac- 
cording to its furfacc from i8 to 
a a feet. 

The Rod 



having 
feet. 
18 

«9 
20 
21 
»2 



The Square Rod contains 



Feet. 



324 
361 
400 
441 
484 



Fathoms & Feet. 



9 

10 

II 
12 

13 



o 
I 

4 

9 
16 



How many feet and fquare fathoms 
are contained in a fquare acre, ac« 
cording to its furftce from i8 to 
22 feet. 



The Rod 

having 

fpet. 


The Square Acre contains 


Feet. 


Fathoms 8c Feet. 


18 
19 


32400 
36100 


900 

;[002 28 


20 


40000 


im 4 


21 

;22 


44100 
48400 


1225 ^ 
1344 96 
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